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CCl4.. REAL xBl83),TY'%83)
C011C REAL XTASI C ),YTAR(1CO),ECt ICO),vC(1CC)

2fl READ(5.2 j NPTS,*49
CC I~C 3
Ct.l!'CC REAO BIrDY CCCRDlt'ATES.

Colic 00 1CC Ia1,HNDT
CCl6(- XC (1)-0O
00190. yC I ISC.

cc c
C0130C SEGMENT lHf InoY 1tT'1 tdP-1 SFG"ENTS OF EQUAL LENGTH*

CO0~ CALL INTRPL(NP-1,NPTSPPXTAITTASKCPYCDXBDYS)
of ~6( W ITE(6#11 PpNP
C7c FO MAT11*124 PFRf"FTER mo19ol

sZo I ~H NP ;1[41

1 0Wo IT Ef(6 ,531 (Y%(I1.i . 1 49 IWPITE 6,54 X~I11,N

j60 CALL PL0T4(XfivYR*"Pp311

I 72C THIS SUBSOUTINE WttL TAKE BVnDy COnlRTNATES (XTAS(IIDYTA$(I~pIs1,NP?
1973j ANDECALCULATF f~tIALtY SPACED RnDY Cnn*IDINATES XRX,(IT1N.1
C974 THE PC' N TS XTA% ANIO YTkR ARE ASSUMED TO BE EITHER

19HT LI11S 0'P2)IETDPfTS F C P Ut AR ARCS
6C F EXA14P E 9ETm Q XC'KP r)f YC () IS ONTZE I if NRUA R~

197 MXABIXjY!ABIP) ADIXTA9IK. );YTAR K1 ARE N~R iT10; THE

J1~979C IS DIfFERf4T AT THE Jt.DP; INTS, IT I S.4A UN 0 TOHAVE Lj. WEA
1980C OEPENCENC WITH 4NGLI.EET WEEN THE MWOP NTY I F XC K.? 0 K 0O
81981C IT IS ASjUliED TrI PF STRAIGHT
96 9C P IS RE RNED AS THE DEPTI4EfER #)F THE SCDY.

H9153C REAL XTA8I1),YT4R(1 ),XR(IlhYRIII
99 REAL XCII)PYCIII

HicC R EAL POVE

40 IF!XC(I).'4Eso0 *fl. VC(IlI.fffO.O) G) TV 20
CZG50 TAR1I.1-yTASIT)



a4 IE* YT ,41 V 

I aSoo( I .1I-tTST

88 xifKTA(1-C1

5 MN mu
yoPKI A 1

aooNIN y 4Tsq1 -nl

I:0R(X ABI*V

TOM* T A AS (49XCyyiIRp)

III 41 xC 900,E+.L .PI)oE*0 fO TO 200

S40 RXNK 1 x I

xox -Y 1)

TNTAwA AN21Y.K)
c t DI S Tb CL X4X VT) n ECI



R.IPI;MOVE)*(VW11lD
0 R(NKI=YC(!)4R*COS(THETA-Dft*tP!-NOVE lift

01~ ?C IF(KEel RCI1TEA~(IOE /P

so To 50I6i 2CC OmMV+
f 9 8 SUBftCUTINE PLOTBIXPYPttNR)

SP WRITTEN 2/14174 SY J. Me PUTNAM OEPT 220 X238??

11C THIS ROUIINE PRODiXES A LINEAR XY PLfOTs

W32 t"1'SYEUAERf~gwIT0 V1t8j 'H -AXIS.
NCITHE NUMBER Of: CDI. NNS TO E jUjj F0 4 ;1

SE N 18EP C-IMU ST aSE YV S RL ANSIG AN h2
S EA1 X1l)PY(1)SHEAO(lo)

C N 1 1 P I 0 BALANK,STAR
58 IAIA LNKP A VIM*/

IT 10, 0

50 71% ISOD COORINAT ES)

F16 x -IIN PNXI
T ToY~NNT.0E Y11 YA-YZ

6 N MA.11

5 HEAD (I)u(XNAX-XM14IN1IoxM!N
V.m YNA -NN/W-I



3325 [SCKEC
3330 DO I Ju1,NR

03340 00 8 KwlvNC
C3352 83 LINE(KialLANK

13?8 YUwYL
38 YLsZ-OV/2.

03390 00 9 !110
3 3400L:L)G T IF(Y(I.GE YU) SO TO 9

3410 I F(Y(I ".T.C GO TO

23488 9 N~j~TIRTh1UEa ,IE~K1N

03500 7 CqflINEI
UR WTE(1 5 '

0~ W T E(0v0

30 02 FORMAT (I Fl;~Xl'41.5fAXvlNr I
P58 302 FRAAt4xTH 9 vP1M59#"~A 03590 END
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DIBRSSS 0300000000 YTTTTTTTTTTT ZZZZZZZZZZZZ SSSSSSS SSS SSSS

as Bse an~l 0U TT ZZ SSS Is Ssis3sss

B P 33 BasTzz
BBBsBssBses 00 Sc IT Iizr siflifZ S SSSSS5$ ssSS
B~s"53~os95 00 10 T Uz Z Z 35555 555

so a aO 11 ZZSBe Re0 go TT zz is
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00l006OTlP30.TlCCNC14COOSTCX3o

E816ARR90111'UNMDP 220*BLD 1 10-4.**

8 8 1 jjE(UTF[Lo2SSX1
0 lk~T~ET'0 INDEF)

iffZ30 IE Ri
Ofl I0 11SIMPUTOUTPUTTAPESutgPUTPTAPE60OUTPU)To

BD5ZS G ozs ENERATES TH$E BOT Z HATRIXo

11H EUNIT 5 is THE CARD RFAVER,
CC26E UN1T $ 1 j THE 1j4I~ I "I~R
C026~ NT71 A 0 KhLFO UTPUT nF THE Z MATRIX.

60o COMPLEX 43,Z(640('),C(34031vGB(3403fpU
gill COMPLIX CS GNS

0IMEN sICA WGHT(4 0)pZIEGITI4O)
CS2J3 HIM IW'AVE I RXV *NTNBN
2 CNO N /I T11 4NO EMteNA

~0266 "ARM 14 STZI '4Pm isYB(83 XS(B3)sYBI(S2h*XBl(62)

1119 SPP IOT6 M,,RLHO DELT
ACN.ABNN. II ' "ON22 9 m ~NN IUCONSTI 'A4"L''p'W LTA

6 0114E14ION LI(219L (2;pNAM4ti2)#Mi"J(2)
44 PH 1 AV14 14'4S (TI 14 (Z1,414S(T).4HS(Z)/

04 2 ;M: 41 59;65

0435 AE AI 't ) OX
I03 I FsRMA T(E15.7)
4 eS 2 F NAit9HIB M /EI 7
IMF CALL S0T14

Islis WRITE(?) NP

aQ82 MMP2 *
f9 L3~ IS M2 *NM2

11114 9LNUK*B

I 6C CChSTA TU ED IN SUNMATInN OF IMPEDANCE ELEMENTS.
40040 C1uBK*ET*



C0841 C2sPJ*ETA/BK/R.08S4 2 C3.C2
S84,3 C4-Cl
0 45 8.P/K81*
C 890C *** END INITIALIZATION OF PARAMETERS *

00892C CALCULATI IMPEDANCF LOADING~ WEIGHTS IN VJT
C0894. 00 1Ju1,Nm

W GUO J4..J3+1
2 J5-J4.,1

C 0910 J90Je.l
C 922 TWGHIIJIs2.*BL*IOH(J2)*TIJ6)40H1J3) *T(J7)+
G.0914 I DH(J4)*T(J83+0HIJ"l*T(J9) I

96 ZWGHTIJ)-2.*BL*(0HIJ2)*T7(J6)*DHI J3 )*TZ U?).
98 1 OH(J4)*Tt(JB).DH(J5)*TZ(J9,))

H09 0 10 CONTINUJE
C0922 WRITEC?) ITWGHTIj)#J.1,NM)
609 4 WRITEI ) IZWGHTIJ),jolNMI
Q939C COMPUTATION Of IMPEDANCE MATRICES 7(1,4)v WHERE M 0 TO NMOOE-I
809 4CC AND N a -F TO +M.
0941C NOTE# THEE MATRICES APE COM4PuTED IN T4E FOLLCWING ORDERS

092 1)AONG THE MAIN nTACONAL (Ms4)
0943C 2) ALONG THE FIRST OFF-DIAGON4AL (P-4011
1~944C 3) ALONG THE SECOND OFF-DIAGONAL (14-N-2)

(4CETC*
109I 1PODE *NM CDE

00947 KP4ODEw2*N( ODE-i
2094MC THIS LOOP FIXKER CHE nF THE DIAGf!NALS.
C094.9 D0 999 N"61.9"tlIE
C0950 lIUNN.Gr.NBANOI GO TO 999
C8951 IF(MCD(NN.21.FI.oC) GO TO ?0

C 953 Na-(NN41)IZ
0954 GO TE ?I
Q955 20 IMODEu[NOOE-l

H0956 MNN.2-1
C0957 Ne-NN1'2

C0958 21 CriNTINUE
08959C THIS bCOP STEPS M 4N0 N ALONG T4E FIXED DIAGONAL.
C 962 0998 MMuIIP'IOE

963 ff+
88S964 NaN.1

£96, WRITE(6,541 M,'48097054 F jRMAYI4HI MuT3v4H' No#13)
(988C CONSTANTS USED 11N 0iN FUNCTIONS.
H99 IF(4.EQ.Ml AMN-..1PY
cloco IF(M.NE.N) AMN-I )1**IM-N.1l/FLOAkT(N-M)P/Pl/Z.

A!NS- )*(M4)IP0



1.11 8 MPTAT jRNAOFGREE NS FUNCTION KERN FOR THE UPRRANUA6 lSC NTE G 5 S Y ENF 0 C MA T RIX, 4EN CEhO LY TE UPR RANUA
OHMi PORTION J SSSTa EU) BY COLUMNS FROM ,G(1),TO CKG*(KG.1) I?).
01 8 c G(1, JI 1STORED) IN CfI+(J-l1)J2) w'4EN LE9J9

01194 MINT:O096 NPTIS20

W28 00 16 Ju1,KG

J .60 YYuYI(J)-YBI(!)
C 0T XXSXI(J$-XBI(II

jj11 e8C SELFTjRN I NTEG0ATII3.I.E.IGOTFJo .ME * GO TO 6Af.
2 DELTA* HfI)/2 IRL

0 AL CSINP(FUNCS.C.OZ.OO.O5,1OA3,C(I1),KIER)
193 SNPTSI(S+K1

S94 MINTSN MTS*1
95 G(I1)iG(Ill*2.*BL*BL/DH(I)
196 GSms( if
828 IF(N. E 00)ff TON~SIO2,0,1D3C(I)KI

013 PT SalNP IS+K*1
0 3 !INTSWIN:TS*
3B (I1) GB I '* *L)MI

5!IC ROT SGRENTATION 1S UNIFORM(IUNIFo1).
7S IF(N6N b0l CB(I1)uGBS

39C NON- SELF TERN INTEGRATION*
1110 7 RHD2 IX *XXYY*YYI) /IJL

j4 NINT.NINI.1
130 C I=Gll(I1*BL

34 NINT-NINT.AL ~ ~ ,.,.~1OAlB~)KIR

6017 ON HUE I)~
64 16 CONTINUE

66 AYG.NPT FLOAT(NINT)64 AVGSUNPTS/FLOAT(INUTS)



C1666 WRITE(6,956) PT4ITSAVGSpNlNTPAVG
tffil 56 FQRMATQI'NME OF !TGATIO4 £10AVERAtENt ERO'

1 PCINT PUROENTGRATIOCNGSELF 4ANDNON -SELF TEENS1',O
C1672 2 ' RESPE TIVELYlfp/v2(18vG 0.3l)

C1674C *** END CALCULATIO-N OF GVEENS1 KERNEL**
20C5E COMPUTATICN OF IMPEDANCE ELFEMENTS, EQS. 1-2G.N ARUSD

H?086, NOTE, THE SYMMETRIES TN THE SUBMATRC S41ZPNI R SD
C20 7C THESE SYMMETRIE AR:71 TA OSE(ZTJ
020OS Z?1 a TRANSPOSE ZZE), AND A TRANS POSE(ZT Z, -N *ZZT.

210 00 30 ju1,t4N
020 JLn(J-1)*NM2

11130 J3=(J-I*4

josc. DO 31 Is1,J
C 055C COMPUTE SUBMATRIX INDICES.
218 LJ:Jl:I

00 L3uNpq*NMZLl

0 Z(L1)u0.
10 ZIL2)'.0.

c1 0 Z (L3 .
1130 ZL)C

350 *~~~j AND. M.EQ.O .ANDjI.EQ.J) Z(L1)*..
1114CI J)GEoNPTI GO T1 ~

C2170 00 70 JJ01P4
ER8

EMS ~ fIP4
J IIItC THE 0 MUTAf O OF J4 PEFLECTS THE FACT THAT G IS SYMMETRIC,

ffi lE olj",O YTNE PRRPORTION STORED AS NOTEDABOVE.~z6 T NOF AS FYLED COMPLETELY, THEN J4UIJ2 1)*Kf.;I2.

81118 14:714, I(j2D) NC(I2vJ2l
2260 ~ SmSV( 12ISV(J2)

US 220 C.CV( 12 *CV(JZI
f9CIMPECANC~ ELEMENT I MOPUTED, EQS. 17-209

96C ~ ~ ~ CO 7 Z(7 ~vZL ?v (L31 * ZTZs Z(L4) Z* 2

1 Z 1 ) +Z(I 301 1 *D4(J2)*(T( 1)*TP(J ) *BIJ1.)-P1*
Lia ,Oj+H1 1 *0N(J2)*T(17)*TPIJ;10(CSS-TII

01 1L )a (L31 ) (I 1 ~0(2*P( I 7*1 J3*GIJ4I
0225 IF I.E0.) GB"' 10'2*
a2f3C 1(L4)sZ(L4 34014112 )*DH(J21*TZ(17)*TZIJ73*5~~~1 (1t6-i*N*64)*G IJ4)+Gft(J41)
3df 70 N I NUE

1Z379C MULTIPLY SY CONSTANTS. EXCEPT FOR N APD M FACTORS t% lZZ AND



O OC lZTD Z(i uU*C~ 1~ LV.

04 IF("W .01 Z(L4lU*C4*14)
z185, 28 CO~N UNE1
g231 F ILL THE Z(NMI SU'I4ATP IX USING THE ZTY, ITZa ZZT, AND
123 8E ZZZ S YM IES NO A DYE.
02390 IFNIEO.J GO TO 29
0392C COMPUTE SUSAAPIK TRAN4SPOSE INDICES,
02395 Li r.( -)N2
0296 LIZT L 1T.MMO42

39 L3TUhP*NP2,LIT
113 98 L4T* 4 3T+tdM

24C4 29 ZIL2I.-I;*l(L21
405S Ml Z(L3l

463j CON INUE
114 ? 3 CONI IdUE

0248 j ** EN iALCULATION OF Z(PM) SUSM&TRIX#RX BYCOURS
24 C P RINT OIA IMPEDANCE MATRIX 1(19N) BY 11 U TRIXI CLM

1112 ti ONR"11(ll.I1L
25 99 CoJ(I)N

99 EONT :jNU

$Jjj8C SUBRCUTINE SOTIN
2790C READ SOT COORDINATES AND COMPUTE BOT SEGMENT ARRAYS.

10OPMON /SOTI 11 PNStE,NPT,jSAND 2#SI 12 ~ OMN ISOT / MP#RL#YS(63I E(M3)YS1(S3XS(2~I~8 OMN I 10T3/ IH 10 Z
a 0 OP(ON I 0T51I ol 2

V C MAO%4 ISOT61 ItDGMITUNI '
aREADM5491 NMOOENPTNB AND

Soo0 WRITE 6.48) NNEIOE69fTvNBA4ONO,P k
9110 46 FEM H(~ IO I PT 18AD 15148

12940 RE AD(, I IIB I aI1,PI

*----------



2950 READ(5v53)IX9(I),!u1pNP)

955 FRRNAtI/P3H YB)

0 818 FORMA 0 1FS*8
3 20 56 FORMAT(/# 3H Xal

3830 WRITE(6, 1,63(X9( lII vgpPl
CPLOT THE BOOYTCOORDINATES

CALL PLOTS1X9,YSNPv4i)
C ft~1A0(5. 53) ) FBE

I TEt6,1,7 SL HL-EG4O-6T;vh,1
9C CHECK IF O
119a IFINCRIN 2) 0E1)GT390

3 CCHECK ~F N~ R$ATING CURV9 I~ OPEN OR CLOSED;*OTO1

3 1 8 IXB(WP. 3)-Y(P)eoooQ XblXSN)Noo 6TO1

31S X6 NPP, B(2
66(P4 )XNP811691 66 =P

lift 66 FORR11(1#3914 @(IT GENEERATING CURVE [S CLOSED. NP vfPr)10~ CVNT HUE
811C COP TA CM OF BODY SEGMENT PARAMETERS.
z D0C0 57 I'2vNP
3 a 12;1-1

RRi-TYtI J:YB1121
RR2wXS(I -XBI ?R OH H*RRISRR2*RR ~

32C V ''12R2/1*DH1T2)Y8(2
112CO 57 ONIHU
c I170C CHECK IF SOT SEGMENTATION IS UNIFORM.I0 UNIFm0S398 "PION'-1
408 DO 60 Iu2pNM1

12JO RR1.GT.1.O1) GO TO 20

~ 31,50 WITE(6.671H461 67 FDRPAT to N OT GENERATING CURVE HAS UNIFORM SEGMENTATION')
S1470 20 C T HUE
8 36C COMMU TICN OF TRIA'4GLF FUNCTIONS To13490 NII.NP-3112



3Q 00 74 1bN

1119 18 :1

03580 J9J6~
19 9 DIZI uD94() OHM)U

?E4TN(J 4 H1

69 TEJ61?mA~~l~

03710 00 7 uM
QIQ75 TZ( 5*;T(JJ

'18 IFf IGE*EQ 0) GO TO ?6
?8 TZ(NP4-13 TI4-l

TT(N 4)w,2o-TN4)
3780 76 CJNTINUE
3790 RETURN

6G90 WRITE(6#9811~
1101 981 FORMAT(/ *** ERROR IN BIT INPUTI)

INS SUBROUTINE CSI,4'tFA,DEL.IMA*SI1,SDNDIER)

VI(C COMPLEX SIMPSON INTE RATION RnUTINE.

130 jRPMFuZpqvp

C3TUR0

19 TUR0

.I



S88 25 lfi*

S ~ 00 21 s2sIMAX
so S&(S-SUPK/2. )/2.

4 9 WNALF:NHALF*2
jj A sNH +AL F

14FR .A~ JA /ANI4LFIl2*

20I SURK;F(FRSTX)1417 XKmFRSTX
4 0 KLASTwt4HALF-150s FINCeSAIANILF460 DO ft Ks1IKLAST
4 TO XKw X (.FINC

14180 26 SUNKusUMK.F(XKI
98' SUNKustU1K*2.*RAI(3.*ANHtF)
4 c T SUNK

111011,E,0 ) OTO 29 2,82

281 FjJAj(S-SII/CAS(S))-OEL) 2p82
14140 IE i4

50 WRE(6,I).SlIS
~ ~0 FRRI(I/ ZH E RAT ON OF SELF T~M! ~ ON VERGEP1/418 I OA V 0IA VALUES P HRIIN EGRAL ARE

4 go ,63H RES PECTIVELYP 4E12 3 1
4 9U T030

431 RE URN
14338 END
1414C - ------ -------------- -----------
4i5 S (,COMPLEX FUNCTION FUNC(E)

G(N6N-SILF TERN) INTEGRAND.
4170 M E U436 OPIMON I N,H#IKLPRHC2p DELTA

24 DATA UY11:4144q1 FUNCuCFXP(-U*SKL*RIIR*UMNPIN.E)
44 RETURN
44 0 END

445 COMP EGNN1X FUNCTION FUNCIEI
44 C S(on SLF seRN 11)T EGRANDo

44 E~ON W T,"bNK~Rf~vET

41j FUNCUS- EXPI!U*'RKL*R)/R*URMN(M#NE)
14 RETURN



C 5 31 END
14156 FUNCTION UHN(NNE1
0 c PRON IIJONSTI ANNASNN, Plot$ FIN

200, IFINNE. NJ O T" 0~459 UHNNSAN*Z2.-EO*COSfPIN*E1
45 RETURN

46Cq 10C UNmAMN*(SIN(PIN*E?-SXN1PXN*E1)
C4bl0 RETURN

~ ~ ON~N I UONST F N DA PI*PIN

46O N: E1S! N(PTN#E1-COS(PIN*E1)

100 RETNS
4 END

04?3 COMPLEX FUNC I IN FUMCS(E)

4 CG(SE FJERMI INTEGRAN9.

J;8 CORMON IINTI AMMONtPH2,l~T4a DATA PIOU 130141 92; (8.v1.)
4? ~IF(E.Eco.0) Go TO 100
41to AEsALOG (E)
41AuAL OGIDELTASQRT(DELTA*DELTA,E*E)
4U C SoNN NgN,)i(-1J6KL*DE LTA+A+U*SKL*E*(A-2.*AE*l.))

4 0 FUN C *FUNCS*CEXP -UNMK &E

SUNCS;UNN(NN,0.0)*(-U*SKL*)ELTA+ALOG (2.*DELTA)I
4 RETupN

46991 ND*
49 0 SONP":LEXFUNCTIIN FUNCSS(I

49C 6c Se(SF IRR I INTEGgAND.
49 ~ bDNQ "p WATI N,~;LH2:FT

4 Wi2*01GO TO 100

9a 1DE TA*S DLT*FLAE*1
U jNi~lS -U*BK DLAAU*SKL*E*(A-2.*AE.1

ft I



C5050 FUNCB5.U8NI Pv4.O.C)*(-U*%KL*OEtT A+ALOG (2.*DELT AI)
05s)6C RETURPN

C5870 END
05090 FUNCTION USNMN(l~,N4,
C iCGC "OTE, P9NEsC AND HeN f*O

E5S J30 RETURN
5 40 END

C60 FUNCTION UBMNPlMNpNE)
G58?C NOTE, W.E.Q ANDCM N / 'G~~u CO~C UCON5T/4A4 olNNPIMP1N
3UB9N A BN*(-i*+C0S (vIN*E).C13SlPIN*E) I

1510 **END____

IMS WRITTEN 2114174 RY Jo Me PUTNAM DEPT 220 X238??
C~STHIS ROUTINE P~ff& A LINEAR KY PO
HM N IS THE NUMB WF POINTS TO SE PLITED.
CS E~ NI Rj 15 j 4 U;5 ER Q OWS TO 4h E SD R THE -XS

a, OC NCIs HE4U UER F CO U N T UE UE FORETHEU AISS.S ~ NOTE, NC-i 14UST SE DIVISIBLE BY 10 AND LESS THAN 102.
5 40 R EAL Xlii YMI)M4 10)

5 o INTEGER INEQlI)p .5.ANKPSTARPPLUS
6t ATA SLANKPSTARPLUS /INH #1I4*14+1

5 so NC A16i

SOC FROMM il,44H SnOTD COORDINATES, + INDICATES TRIANGLE PEAK)

1;41 XNAX311(i

TN F KNINu tI)

11F*1j~YPX "~Y



26 06Y1. YI1
56 FORMi EQ.X1") *AND* Y(1I.oE.Y(q)) !EDGED0

40 8 ME) wLA4K

FTj:I;tn 9Y)G TO 9
IF~~ ).L~~ Go To 9

My x~ N )fXMAX-X"INI*(qC-1I,1.5

CS~i?1j0.IA NE(K)-PLUS

7 AN U
;o C9830 WPIT (6, 30021

j~jj 111146,50?) XNM,I94EAOfIIIM1)
05810 54 PRA(X 1(19 4o , 01'-.IN1-

5~7 57 AOIT( 1O 11o4
5* 8 5 8 P* ' 141 91"Ale 19I)jKX!IjII4j1

111CO 3082 F RN M: Y" Ho N 9ftx. 1NJ
59I6

01p920 SUSROUT INE ZLTSTfNIp4JvLIvL ,NAMqKNA"J,
94COP5jZ93@C WRITE Z TO THE LIN E-PRINlTER BY 5 MSAT IX S V COLUMNS.I9: DISNEI N19 LI(I)vLJ(INAIf1)vM4~J(l)

5996. MR-IctJI

Or0, FfJ(J).EG.0) 60 TO 300
6030 08001,M
6040 IF L10II1E101% GO TO 200

MAFAM .29 1oA,113 - V.4
600 KILI II

16060 XJ LJ(J



60c Klu~lkk-1)*NCVL+NC
eitc 00 15C KK.1,KJ

C6110 K2uKi+K~i(-1
C6 12C WRITE46*2) (Z(9(IKuKlK')
E6 34~ 2 FORPAT(1RD1IJG1I.")141C KI=IuK1tCL
06150 NCuPCL(tl
C6160 C CONTINUE
06170 NkNNRLJ(J)
CeL 30C CONTINUE
0619C RETURN
J62ZCO END

621C/EOR



sepasesBas 00!J00000 TTTTTTTY ZZZZZZZZZZZZ SSSSSSSS CCCCCC CC
pp 954 0 880oo0o088 TTTTTIITTTTT ZZZZZZZZZI lSSSSj ssss sc CCCE
peR A00 0 TT
BP %80 iOt TT zi ll
Be8 so 00 TTz s
R6686886866 00 cc TV zzzz SillSSSS i

8600aRq 00 TT Uzzz
all 83600 0 TT ii s

9898686 0400000000 TT zzzzzzzzzizz ssi sss c
P.ssess 186 0 000 TV Uzlzz SS si SSMSCE



MMS NERSIOUTT F *J PUTI4AP*OEPT 22O0BLO 110-4*~1 UOF1WE (OUTF IL31.

t1 &LDETI&SFTa INDEF)

to4 PROGR0AM SOT2ZCj;INPUTI OUTPUToTAPESUINPUTPTAPE6.OUTPUTP
51 1 OUTFTL.IAPE *UTI

02!5bE SOTZSC GENERATES T'4E SOT-CAP 7 MATRIX*

8SCUNIT 5 15 THE CARD RFAOER.*
61UIT 14 05' FlE FOE UTOUT OF THE Z MATRIX.

Islet, C MPLEX U A31?(1CCC)vGZ(303')
26i OMPLIX 10 Z,7

Clas DUPLEX GI(500),;?E(1500l
84 COMCN /WAVE/ SKC
5 QP;8 T 19 NV1DEvNPTN%A1'f

11MEop 190T21 I4wB p~ ,Y 3)pXR(?3;,YB1(82),XSI(82)

11iA m tI A t ),RCIDqI(20)D
29 DMMC k E P 1 TN) T T 3 ) T C ( P

H3 mck /EDGI/ TC( p T PC )TEI)#PQ0
2 25 OIIENSIDN LI(?1ptJf 3),NA'qI?lNA4J(3)

1848TA NA INAMJ 14iJtT),4I4SqZ)-414C(T b I.CIRDf4HEDGEI
J841$ U= 40.9.10)

PI1 4159765
45 REA045.1) OK

C0436 I FCRAATIE15*?T
C043? WRITEI6p2) BY
CC430 2 FORMATC9H1 RKI.El507)

4*4CC
18 450, CALL. 8(TIN
046C
Q4?0 CALL CAPIN
180C

C1,1111 WR 11111J NIPPNCNPRNE
44C "M(NP-.p12
49! Nlqz.1'M



MCC Lftw(tPR-3112uJNCONN*LR
;1101 L aLC*2I525 LENE*NMP

530 LSCNMZ*(LCZ*LE)
54C 1P1.NP-1

1550 NPRIENPR-1

0553C CONSTANTS USED IN SU4"AT!O4 00 INPEDANCE ELEMENTSo

899 4E E3E:E AIKIN

C**END INIT IALIZATION OF PARAMETERS *
156C COMPUTATICh YF IMPEDANCEF MAT 01C ES Z (%It WHERE M -NMODE.1 TO

8 4CNR DD ?*-1DEOD

KMO M' 1 ,KM1

231774, W ITE(6#54) 0
6 4 FRMfA441 MuIJ'3)

ISUB COPU A 0 G EEIS FUNCTION KERNEL.

60 0 ,DVNe

6 H U~RO NERTOS N VRG UBRO
66 Rv T(y GO III TY4RO C(JIR (JOSC P

67 I 8(p-X+HcIJIwIJICcJ)

68C -Hjx~xy - Y



0?95 NPT~.C

1880 DIO ,NC
Bc 00 18 JP. V NPI

8o2C DC 19 IPUI#NPl
11811+1

8888H YYsYBh( IpD-YBII Jp1
OC835 XXSXB1(IPI-Xe1(JP)
00840 RHC2=XX*XXYY*YY
C0845C CHECK FOR SELF-TE04o
CC,85C JF(RHO2.*EQ.C.OI RH02wDHIPI*DH(IS)/4.
0855 ZPEZBE~fJC-1)* +JZ)
$G60 CALL Cs PO(FUN !,-BLBRLO.05,10,.A3,G2E(Il,,KIER)

0890 NPT1.NPT2IK.1
s0895 HINT1.NINT1.1

sso Imp" T 19 CNIU
80090 18 CONPTIE

00915 AVG~wOoO
390 [F(MV.Ea if AVG1.NPT1IFLOA1'(mrNTIJ

95 AVG2=APT~iFLOAT( INT21~j930 WRITEI6,5?1 NJNTIPAVG1,NINT2,AVG2
935 5? FORMAT1/,' NUMMER OF INTEGRATITONS AMD AVERAGE NUMBER OF',
940 1 *POINTS PER INTEGRATION (GI AND G2v RESPECTIVELY) It/*

1 945 2 e (1.10@311
00947 60* CONTINUE
C956~ ** END CALCULATION OF GREEN'S KERNEL *
I95JC BUT-CA P LCOP9
95 00 3C JC:1#NC

00954 00 3C JP 1,NN
00956 DO 3C JRm1,LR
88 958 L1.((JC-13*N9I*LR.(JP-1)*LR+(Je-1 h*NPq2

960 LZ*L1.N P
0962 L3:L 1 .Nm!*LC

12964 L4u L3 +NM
910 00 3jIPmINM

0982 S2.0
g984 30

10992 Me 1 J-I0992 jp 4*4JP-1



C0994 0O 70 JJP=1#4
c0996 JPzUJPi.1
00996 JP? JP +1

0(R-1)
c 4 DO YC JJRuL,4
C 6 JR2=Jtt2.

JR7.JR7+1~L91 [P2 2* ([P-11

~IN 4 9071IP-1#

1020 AJoAC(JP2)*ABS(R~tlC( R2.1)* *2-PI4IC(JR23**21
1025 kJuAI4OCI(JR2)*R CI(J

1130C J4.((JC-3*NP1*4PR(JP2-1)*NPRI,(JP2-1IJ*NP1*IP2
192 SOT-CAP IPPED&NCE ELEMENTS C04PUtTFOo

5 1 ZZH( PZ*JT(?*TP1 PJ7/C(P) R(JPTIR)*TCT(JR)RHC(2)

1 C CONT INUE
15 Z(L1)aU*C*~Zl

8 (L4 )a-I *C 4*Z
1 31 ONT NUj

1404C IF(NE.EQe0) GOJ TO 900
141CC SOT-EDGE LOOP.

4p L3 PI2*LCZi(JC-11N+J-)*m
046 L4 L34NH

DO 131 IPm1,N!
III L3mL3+1

LJ3 L 4.1:

*6 Z3i 0.

$4 Z41:0 0
1580~ Z EwP .0JPIp;*jp1,1598 0 0JP



C1610 JPZUJP2.1
C1624 JP7nJP7+1
C1630 JR 202*1-P
0164C JRI 7a2(JC-1I
~1642 Z
16442 J~Z14U*I1JC: )
C165L DO 170 JJRZ.1*Z

1660 JRi:JR2+1
CJ6JR 7JR7.1

62 Jzi2 Jz2,1
C1674 J Z JZI.
01680 IPZ 02*(d-1)

8 169C P7u lIP-I)
1700 D 00 1 IIPUI,4

' 1710
1740 RJ-RHDC1IJRZ)*RC1IJP2)

C175C J4u((JC-I*NPX*NPRI4(JP2-1)*NPRlIJR2-1))*NP1*1P2
C1760C a T-EOGE(CAP) IMPEDAMCE ELEMENTS COIPUTEI).
C1770C Z3 . ZTR ,Z4, - ZZR.
C1830 Z3uZ3+DH(1P2)*AJ*I ICVIIP2)*CPCIJ'21+SV(1P2)*SPC(JP2))*
S184.C 1 TIIP?)*TCE UR?)-TP'1P7.Tt:F JR?)IRC1(JP2)*TCE(JR?)/RJI
18a50 2 /8I/BK)*TZ(JP7)*G2(J4)
C1860 Z4*Z4*DH(I PZ)*AJ*T7 I P?)*TZ (JP7)*
21670 1 (TPCE(JR7 RCLI(JP2 *TCE (JR? )/RJI*G2(J4)
C194C J4.I(JC-1)*NPI.*2.(JP2-11*2+(JJPZ-1) )*Np1,1P2
C 1981 AJ.DI4IJPZI*AB (ZE(JCI-ZC(JC) 112.
t198ZC BOT-EDGEIBOT) IMPEDANCE ELEMENTS COMPUTED.C1983C Z(13) a ZTZ t Z(L4) a 7ZZZ
C1984 Z3E-Z3E'Dt (I P2)*AJ*TP( I'7)*T?(JPTI*TPUE (JZ7T OG2E(44)
C1905 Z4E.Z4E*N( I P2)*AJ*TZ(!'7)*TZIJPT)*(TSE(JZ7 1*
t1987 11 c~fE I4-(-1)"'4*01E(J4$))U*M*PIIBKIBKL*TPSE(JZ?)*G2EI J4))

1738 1" tM C3*Z3-U*C3E*Z3E
01992 Z(L4)e-P*C4*Z4.U*CAE*Z4E

996C 900*~ N 1CULATT(IN OF ZSC MATRIX **

996,C PRINT 1~ M PE0ANCE MATRIX Z(M) MY SUBM&TRIX BY COLUMNS#
8101 LI I-ANM
020 2 EsI J.aLC

ocs CA ZST23LILJAMINAMJmZ)

006 WRITE (7 (Z(I)olo1uLSC)
C12020 998 CONTINUE



C203(d STOP
0104 C . ..END . . . . . . . . .

205 SUBRCUTINE BOTIN

2 28 65C READ BUT COORDINATES AND COMPUTE BOT SEGMENT ARRAYS*

C2075 CCPMCN /83jTI 44DDFNPTNBAND
C2080 COM MCN IBDT21 N',RL.YR(831, yS(83)eYS1(82).XB1(82)
C2085 COMMON /GOT?/ 14(82)PSVt .12).CVt82
C2090 COMMON IBOT5/ T(16CjvTP(1iO)# TZ(631

095 COMMCN 1B0T6/ !EnGFIUNIF
iic-c REA80#549) Nl0O9ED'PTpN9AWf)
2Z105 REAu (5#49) NP

C 2110 49 FORMAT(3131
c2115 WRITEMb,43) NMO0E.PTpNRA4DNP
C2 10 48 FORMA T(324 NMID N PT "BAND "PI,4!8)I21 5 REAOI5,53) BI),1NP
2130 READ(5,531lXB([Il.i:NPl

H2145 55 FORMAT(W,3 YBI
(1 50 WRITE(6# 6j(YR(IlIul#NP)

11 46 FORMATt1Xe1OF~s416l MR ITE 4 6,56
8214 56 FORMATfI,3H XB)

- 2UZl WRITE(6v46)(X8(IIIuvNP)
8jZ PLOTCTNE IOOT COORDINATES

C ALL PLOTS IPP~YO.PP411
C2185 READI5,53) BL
2 290 WRITEI6#47) BL
2195 47 FORMAT6/ /ptl N NAL F-LEN GTN OF SOT *PF12.4)
220CC CHECK I F ST COTAINS N nD N UMBE ON
12205 IF(MODIR21 NE01) GO T13 98QNO
2210C CHECK IF GENERATING, CURVE IS UPFNO CLOSED.

Iffl IF Y )YB(PII*E*O@OR(X~t)-X(NP)*NE09)60 TO 10
022H5 "09D G Eu
p2230 Ye4P 1)YS2
62235 jNP.1 eXB(21
624 ~ XSNR2)*XB(3)

61866 WSIM ,9 NPBI OT GENERATING CURVE IS CLOSED. NP P 13)

1100C'6021?AIIOOF BODY SEGMENT PARAMETERS.

ON 2) SOTIRR*RRIRR2*RR2)



23211 X3,l1111%;W11; X (1(2))

1Z320 SV(12):RR1/ON(121 3 (11
2315 CV(12) 2/ZDHII2J

S 3ZCC HECK IF 6OT SEGMENTATION IS UNIFORM.
233t I U N!F-0
1233 ~ NP NP- 1

340 00 60 I.2,NPt
45 RRI;DH(IIIOH 13

115 IF (RR1.LT.0.99 *OR* RR1.GT.Is01) GO TO 20
2355 60 CONT INUE

2365 16GF&~ 365 WRITE (6#6?)
237 67 FORMAT( II,' SOT GENERATING CURVE H4AS UNIFORM SEGMENTATION$)
23;5 20 CONTINUE

1 236C COMPUTATION OF TRIANGLE FUNCTIONS T,
02365 NN.INP-3312

24CC J3=J2.1
40 J40J 3+1

J5.J 4.1
114419 J6 4*(J-131

C5440 MEI2wDH(J4)+DH(J5l
C 445 TPJC 3../DELl
14gg TP(J?)u IDELI

1#TP(J83u-1./DEL2
02460 TP(Jg913 DEL2
92465 T(J6)uO I 2112.IflEL1
C2470 T(J?):(DH(J2)+0'4(J3)/2sl/0ELl
12475 T(JSI.(OH(J45129+DH(J511f0EL?

480 T (J9)aDH(JS)/?./DEL2
1 S485 74 CONY I UE
2490 NM4sI4*4
12495 DO 75 JwlNM4

25075 TZIJIoTIJI
B25 5 IF IIE GE.Q 10) GO TO 76
25 0 TZ ~1 .2o-TII)
Is 15 TZ 12)s2.-T(2)

slo TZINP4-1).2.-T(4M4-I)
151C 76 CONTINUE

765 RETURN

1 54N 91C WFoiMTI68 1 *** ERROR IN S(/vOT INPUT#$
2551 STOP

END



SUAUTINE PLOT N(XvYH, NO)

33FWRITTEN 211174 1Y Jo Pe PUTNA'4 DEPT 220 X23T
TNi jqUTINE PRUESOPITST ELtT

THOUCE A VINEAR XY PLOT

HE R S Hi NUM ER 'IF 18!aT? IS U ED Ft19 THE Y-AEIS.
3 so S4 TH"UN SER OF T a;UED FOR THE K-AXIS.
190C O7pNC-1 14UST BE DIVISIBLE BY 1') AND LESS THAN 102.

13260 EA XPINY13t(1H~lo1118 j KN~EERINE 11SANtT)

C NTQINUE11

31 0 XX-XIH

3'ulG XNXXMINEl)
YM AXoYT'41N( Dhii6 8 f( II :T:xpI;;ii!VA:!!iOXII 35C M T 1) T XPX X hLX 1

34C8~ IF(YPiX. i YI*Gof1 T09 YA-YI
1418C YM(X(I3MINIIX4A-MIIfN-),.

I 05 1NO1



C61C IFIX.GT.NCJ Xu'4C
11 M N0K)STAR
fl64 IMOi 2IEO.I 1 94EH(K).PLUS64IF IDE.0) GO 0TO

650 I Ea 1 * !.Eomt4 L14E(K)aSTAR

~ 36~ 7 CONTINU
3166980 WRITE 16,504)

5C4 R A I X, 14(14-l, 194., 10(59----.), 1IN-

3?4 50 FRMAT(jJX 1(1o1,0

1723002 FORMAT(4X,7H14 I X94,4I1HT5(9X,114!))
3;8C-----------..- EO-----------

fi 85 SUOROUTINE 91
?9 C READ CAP INPUTS AN9 COMPUTE CAP ARRAYS*

!5 COMMON /BOTI 1NPSLYB(83),XSI83),YRI(82),XB1(82)

ol ~ ONCN IEAP3I TER(36),TCT(361,TPCSI36),TPCT(36)
A32 M CN / AP4/ IR1 t (3,Cltq~loAC(821,CPC(823,SPC(821

1815 0MMJ NI G21 TCF(103,TPCE(10)eTSEI10),TPSE(103
3840 EADi,1 NCoNP@,PNF

164 1 IF(N E N4 .0) NEuNC

1i55 ~ RIpTt6.3) NC,"CQvNE
6160 3 F 0 A(11 H '4 tpo ME/#315p//)
ftS IFINC*EQ*O) RETURN
Is READ 5, I XCPYC

872 FORMAT(I1641,
3SI READIS, ZC iI PNC )

1984 FOAM 7H~? CAP xc VC ZC ZEN/)

11911FI lee f V ; [.0 3 WRITE(6, 3 IXCPYCPZC( )PZE( )
9CONT U

3957 FORMATIhX#4rFA.4

CI9,0 IFN H!M(NE, IE*1) Gfl TO 990



j955 00 120 182019PR
960 12C jFtuMCCI).letq4nC(j-I)) GO TO 980
9$5C CON PUTATICN OF CAP SECTOR PAR44ETERS.
3970 00 47.1s l10P
3975 Rg(JIrnS *((tI -YCI**2.(X6(1I-XCl**2)
3960 47 CN U
965 00 57 ISZDNP
99C 12wI-1
1995 RoR-vefS ft(

4000 R22Z*RSI )"Iii R 1, (25. SQT(P& I'm pl.R2*RR2S Y(2))2

C40 5 12.1-i /CI12

41167 CN
14811C COMPU1AIJO 9;,AP TRTONGLE FUNCTIONS.

74 Ju NP L
OY. .dhL

4 9C DEj4L2UR CJ5
4 5 IP. (J6Iu.I EL

4 US H C(J2).RHCJ
4 6 0 T RfJS HCC J )/.DEaL2M

74 CP NTINUE:o

TCI(J6 DR -TcT(12DLI-

I NU
4 -l 4 - -- -



C41 F(MCI 0) 60 TO 76
t4 ~ j TE W

~4240 76 CONTINUE
4 48C IF(NE*EQ*01 RETURN
~4~OCCNP~TATCFEDGF HALF TRIAN4GLE FUNCTIONS*

J 2sNPR-2
J3uJ2+1

4 so DELl 'DRHOCIJZ)+R~C(3
4 TPE 1J 3*1.IOEL

lTPEM,(J3p1 DC./D
TCIE ~Jeq1 c I3)12./DEL

ISJ~ IZ fllI *fl.25*DEL2
44119 1 *Z (1 +0 ? *OE 2
4 & IFID 2z LTeO.O) Gn TO T

43 SC EDGE is A
~43 T011 J - OELj

641178 tonIYNl

TljP(J I* DEL?

430 TOE 1 l-O:.25
ac am TNUE

04 91? ERROR IN CAP INPUT,)

j4 END
49 0 ,,IOCTI:Sill:(PA;pDIPTAX, I~ pS "PIER

41ECOMP EgSIMPjON jNTEGR*TOnm qrIUTINE*
495 ~ ~ E NP El #1 1SSUPKC

49 "so

TWI



C 5~50 RETURN
15 608 23 IF:(IPAX-1124*24p25

24 so ETURN
S5090 25 X;SA/2 +A
510H N ALFE.I

Silk SU;~FIX)*SA*2o/3o5120 SeSUNKi(F(A),F1S) )*AAIb.
D0 21 ls2. IMAX

95HO Slim.
5Sm(S-SUNICI2.) I'.

NHALFuNHALF*2
9 ANHV FONHALF

a FRS *A* (A/ANI4LFIIZ.ill SUNK ; FRSTXI
F NCS IkANL

uA ~ ~ ~ T 0ASS*Q0,16 O2

29 WA3 RT(61 SPETIVIt

REC1 COSE AUCIN FUNIIA U E)EITERLA

IN"i RNAioAVI F qK I0
29 To41 ITI WR42711111 3 N2RIHL

4 2C ATA PIvL 13 1419265I0e91.)

I4 4S R ( H 2 1 -P *
4 6 F VCI__________________________



05436 COMPLEX U

8544 ON N /DOT I 4',!L
S5444 iOMMON 1P4TI PHO4P(

15446 DATA 01,U #3.14159h, .ll,l.II

5412 RETURN
54 4 END
~464 - SUORCUTINE ZLISTI;~NJLI;LJ6:AMINl JZ

57CWRITE Z TO THJ I NE-PD I TER U SUSMAYR IX STOLUMNS.
15484 COMPLEX Zii1

8a49 DINER JCW LI(1)vLJ(1INANIII)NA14J(1)
CS 24 DO'Mc I-I,NI

05524 lCo NCOLwtJCOL.LI(Il
C5534 NP.C -1NC5544 00C J1N
C554 IF(LJ(J)E.EO) GO TO 300
~64 NCO

4 D 2j~j jj& Go TO 200
C3594 WA1~(6.1 NAfWI( I t MR4AM~5604 1 TO ,M T(,Z ZPlXA4,3H - PA41

56 4 KIwL £(I~
15614 KJ:utlJ(

64 K 1MR-i )NCOL.NC
;5644 00 1 C K90 I1,KJ

k~E4 KNXK 4(-
64R ( I((llmll2

;674 2C FONTMWU IRIG1

C 7 4 30C CONTINUE

~5;34 E RIPTURN

5 4



sessessess 00090000 TTrrrrrtrrrn ZZZZZZZZZZZZ cccccccc cccccccc~SOPSS5555B 0'300000080 TTTTTTTTTTTT ZZZZZZZZZZZZ CCCCCCCCCC CCCCCCCCC
RP~~R aaa(00 TTz

Rp 5530 8 zz'tt 555 000 U TT CCC cC Cit as 00 Tz
H588es 00 TTI R~ 08sq Go T Iffiff E

Be 855 00 Go TT
so 83600 ac TT

RP Re 0FE T OlE
spqaRS9 0000000000 TT rzzzzzLZZZZZ CEECCCCCC Ec CCCE
A eSB e8 00000000 TT Zzzzzzzzzzz CCCCCCCC ECCCCCC



80130 F NEI UTIU )CCX1 OUN1DP 20*Rt0 110-4**

C01 EOR TILIC

SRI URG6T T, E UT ,IUTPUT,TAPF5-INPUTPTAPE60OUTPUTP

405 OTZCC GENERATES THE CAP Z PIATRIX.
1S 88856 UNIT 5 IS THE CAZD READj 11.

O6CUNIT 1 S TIE kI.IEPNEP~6ZC UNIT TIS 1% IS ILE10 FO UTPUT OF TH4E Z MATRIX.

Oso CONPLEI UvA3sZ(9216)vGS(I640)
$0II Io" w HT( (p)#RWGHTl1360)EWG'iT(401

prX 71 OZ 2M
02OARU I AVEI SK

92 C w

0 296 C ON~tI CAP4IRC(8).RC ( ).ACI 2 6), SBI2

91q901 up I 1il 40 VGW@120 oRO(

MAIN~E 10),1C~ T1201

5 0 ENSIO" L1(3 ILJ ?1,NA"1I13),NA"J11)10l EXTENNAL FUNC
DA A NAMI.NANJ /4HC(TI,4NC(Q ).4HEDGEp 4NCIT),4HC(R),4HEDGE/

0431 1 FOR7faT ElS.1
0437 WI(6,)S
4.36 2 FO R*NAT(9M1I BKvIE15*?)

115C CALL BOTIN

7 CALL CAPIN

48 4
4- WRI9- Ni- RP



910 LCUNC*NI".LR
IM52 LCZULC*2
C353C L C(LC2*LE)*02

c 1 4C RIONP-i
I 555CCLN ppTElp0PEDAP.CF LOADING WEIGHTS ON CAP*

E81946 20 JPu1.N'
cosse J202*IJP-1),1

j J6+1

4 00 iC JR.ILR

?Ia8 Jt*1JR-1)+.1
8 T J Du(RIO JI,4)**2-R4OCIJi)**2)*
lie AC~j2 ) J +CJ3*T(J?),AC(14)*T(JBIAC(J5)*T(J9) I

819 IF(N I" .) Gfl TO 2C
-1 CQ92 EWGNT iJPI.(RM(YC(J *1 4**2-RHnC(J 112 *2)*(AC(J2)*TZ(J6)4

Q594 AC(J3)*1l(JIAC( J4d*TZ(JS),AC J5 *TZJ91
0596 2ASS(ZI(1I-ZC(1I I*(04(J2)*TZ(J6),D'4fJ3)*TZ(J?),
0598 3 DH(J4 *IZ JSI).OHIJS)*T?(J9)1

00600 20 CONTINUE
6 2 11 uNP*LP

6f! lFlME6NE.o0)lWRITE(71(WIT1)!1'N
6c COMPUTA TION 3F GREENIS FUNCTV3N KERNEL SELF TERM.

00 JR lNPRI

NS SLF CI N1-(OJP)*2Rt
2I: C(JP* R I J'

CAj C N(FUNCR1R2. !9.O5. ~ G(1)KIR

CIiNi+~



17 CONT1.IN~
9AV G uNPT1IFLOATININTI)

~C920 WRDITE(6 t4INTIPAVG1
930s 56 Fc3PAT(I, NUMSER OF INTEGRATIONS AND AVERAGE NUMBER, OF',
94C. 1 1 POINTS PER INTEGRATI~ON FORSELF*T1RM,v / p I 1003,
895 C *** END CALCULATION O.F GRE E NS KERNEL *
%Q951C CAP-CA P LCCOP.IN
u95z DO 3CJu1C
8956 00 3 J ,Lp

10956 l , (C-I*NM4*LR+(JP-lt*LQ+(JR-1)I*(LC2.LEI
S960 Li 'L1+LC
962 L aLI*LC*(LC2.LE)

1964 L4oL3+LC

DO 3j fROI ,LR
8199H LI'L*

0980 Zis.

986 Z480 's
990 JR 1:2* JP i)
992 JP7*4* iJp-I
994 00 7C ,JJP.1#4

996 1J 2+1I996 JP?=JP .1
a0 JR 2=241JR-i)

JR?;4*(JR- 1
R u R 2 .1 )

18 J J? 7 +1

4 DO 71 IlIP4'
IP ZIP 2+1

6 01 1 u.

Jill Ri t.+" .C) G0 T6006f1 GOM TO 641PI 0 To6FI6 IPI .NE.Y!1 JP 1 0OT 6134C SEFTERP.



C1035 A3=GS(IRZ.(1P2-11*NPRI)

S183?C NONAEU t TU.~e
Cl 038 60 CONTINUE
C042 XXwRHOO IJR23*RC1(JP2)*CPC(JP2)-R4r3Cl(IP2)*RC1(IP2I*CPC LIP?)

1072 RH02nXX*XX+YY*YY+Z?*ZZ
1112AJUAC(JP2)*ABSR4!C(JR2,1)**2-R140C(JR2)**2)

C)l2 AI:ACC1I2*A8S(RHOCITR2+I)**2-RPWJC( 1R2)0*23
1111 RR SC T(RIH02)

32 A3CAI*AJ*CEXPt-U*BK*PRR 14./91/PP
01182 65 CONTINUE

e114 PImRHCC 1(1R2)*RC1f1P2)
111 86 RJ-Ri4OC IJ 21*PC1(JP?)
C1192C CAP-C AP IPPEDANCE ELEMENTS COMPUTED*,,
C1202C Z(Ll) - ZTT 9 Z(L2) - ZRT v 11L3) - T Z(L4) *ZRR.

IfflZ1nZ1.TCT( 1R7)*TCT(JR?)*((CV IP2)*CVL JP2).
22 1 SVIIP2)*SV(JP21 *TfIpi'T(JPV)

232 2 -TP(IPD*TP(JP?IIPKIBKI 4OC (1R2)1R'OC (JR2)3*A3
1242 72.Z2.IZIIP7)*TCTIJR?)*URCC VP2)C(JP

C1252 I SPC(1P23*SV(JP2))*TCR(IR7)*T(JP7I
C1262 2 -(TPCR([R7I/ACi(1PtJ.TCRi[R7?/Rl?*Sll 3T(PfHO R2/KfKVAP2)*CPC(JP2),

1 ? 3Z3lTC TIR 1R)TZ (JPT)*tt

Ifif 2 lyrrmJ);$iP
T Cl~IP)RJR7I

124 3 (TPCRIJR?)IRCIIJP?)iTCR (JRT)/RJ) IRK/8K)*A3

SIM 2 IP 311 Z4;Z4TZlIP7C *TZ( P7* ( ~j(jspJP?)+
11322 2 7fPR R3/~jIJ+TCR(1 R *5fPC~R ( R 7) CI JP2 ITRJR/
1324 3T/~ JP TC JIRJ)I/RK/BK)*A3

35? ~ ~ ~ ZL1$8[T. *Z1

0)312 Z(L3 )uU*IK*ETA*Z3
C382 Z(L )uU* IK*ETA*Z4
2 392 31 CONTINUE
C1402 30 CONTINUE

140C IF(NE EG.0) GO TO 900
C404C CAP-FOGE LOOP5 1412 DC 130J~lN

1482 DO 131 wvW
492 00 131 IPw. 2~
51,2 00 131 10IR.1LPI 532 L3 L3.1

52 L4wL4+I
157Z 73&0.0



84 3ErNto
592 Ji 2 P-11

JP *(JP-1I
2 0 DO70 JJP-Is"

1JP 7j 1: #
642 JR2 *LR

1672 JR2JC-

006 111PlD

6~ 124*(I*- 1)
0 1 7 1lipal"i II:iF :

82 p f+'
184 AICmAC(IP2 *ASS R9rC(1R21 I**2-R'40C(7R2)*02)
06 AJC:ACIJP )*ABj RIN(C(I ) **2-PR4OC(JRZI**Zl

11f so AJS CH(J )*A8 i E(J C CJC)112*
IFUI!WNI.J) Go T 160

$12 F 11th2 .NE:YSIIJP2)) GO TO16
a 2 IFI9 I2 9E X J92 J~GO TO I6

81DC1i'!6 , ITEUR1P.

(KRN JR*R1 P EIJ 10R1: 4REJj~ 2j*RC IPj *CPC(IP2)S4 j'.R *d IR~ Jp RRO 2 *RC IF *SPC(!P2?
ZZ*ZC(JCI-ZC( Id~~ RNO2*XX* XX+YY YY ,ZZ*ZZ

9 :R:SCRTERNO1
951 AAICSAJCC M P-JkR34/JR
9 165 CONW !N

99 L3 CPE I~ IA 4O; R ELEMENT S COMPUTED.

III Z 13:1#'Ttfup * IJ p I*( (CtIP21'CPC( JP2).

92 1SIV sCJ2I*(P)T~J7



C21 -ZTP(1P?)IRHQCl(I2)*
S21 3 (TPCE(JR7)/RCI(JP2 *TJE JR IRJIIUKIBIC)*A3
21 2 4-Z4+TZI1P71*TZIJP;,* I PCIIP?)* CPCIJP2),

52 (TCI(;?)PC(JP2).TC E(J:? /kJ )/SKIBKI*A3
114XX.Xd (j )-£XC+RHOCI( IR2l ~R I(I P I'CPC £ P2))

6YYoYBh(JP2 -IYi+R,4CIIP2 *RiI P2)*SPC(IP21II; ll5S(JZI-Z I I- c )
11161 RHOiUXX*XYY*YY*Z7*ZZ

66 R.U ORH02)
&3;AjIC*A j *CEXP( -? *9SII;*/ IRPT 

ZITC CAP-EDGE (OT IM KPEANC F FL NNT M OPUTO
ZIR ?L3I IZ t £U)* ZR
4 13;ZZIEP I PVJ*TC T(Z1a7,,4OCl,1R2,*TZIJP7,*TPBE(JZ7)*A3

16 1. 1;Z'. Tf(I P7 * T R71 /RCIIP2I.TCR(I7)/RI)*
1* T (R IPE *T£3

I zSO 170 cONTINUF
1182170 ONTI ZL31 :U FTA*18K*Z3:Z3F ISK1

Iz Z L4 * #*74 Z4 IRK
M2 N T I UE
13~ CONT NUE

4C EDGE-EGI

111222
DO 2 0 J1,

'2 00P231 *1~D~ii *
DO jP 0 J(JRZ-1.Ii 00i C1 J~o#



I586 Z *( Ic-fIC-j 1
592 a 271 l1I 1,2

6Z * Z*1

A A(JP2I*ABS(RHWC(JR2+1I*2-R40C(JR2)**2)
6 6 A A(IP2)*ASe~tRHDCEI RZ+1)**2-PHIOC(IR2)4*2)
67 AJirnH(JPZ)*AB5U(E(JC -ZC(ICI II?.

612 lF(IR..J2 GO TO 60
642 IFIT 91P21 .NF. VR1(JP2)1 GO TO 260

652 IFIXI I1P21.NE.XI(J02)) GO TO 260
6H2C SELF TERM.

Go 265' ON- ELF TERP.
0I26 09ONkIN Ii:::iiORE P

RJ.4 1J 2)*RCIIJ2)*S. 2

1 3 ZZ IR7C)ZCIIC fP*C(R)R

4, RG~XX X C4R0C1iU2*3CIIP)ICZI

AP:SQCTAJS*0E XP l-U*BK*RR)I4./PI I.

18 C EGE(APIEDGE(COT) IMPEDANCE ELEMENTS COMPUTED9

a E. 2 EY (TIll *(,CCIPPTC(IRCII(P21TEIR/1181 3 T(JP p T R E/C(JPTC7)K/J)/K/*A3A0 4 xxxl~p *(CRHOC14JR2)*R:jj P2):PJP P8 6 Y* B( 1P2 -(Yi.ES40CII J 21*S JP21 i
a.4 ZZaZ lti 12 )-ZCI CI

10 RH020 .XNXX+VV*VV*ZZ*ZZ
2' REaS REINZ

4 A3mA IUC 49CEXPI-U*SK*ER R14.IP I RR
8 CEDGE(SOT j-E(OOE(CA IMPEOANCE ELEMENTS COMPUTED.ltl

21e56 1 0, P?I/TL(PTICE(I .PRC(P

I11(PFI



26' ZZwZIE(JZ2D-ZPF(IZ?)
2666 AHOZSxx*xx.YY*VY*ZZ*ZZ
2668C CHECKFORSELF-TER'4*
2670 1FRO * OC.0 RHO2.DH(1P2)*DH(1P2)1.

C2872 RPwSCRf1HO?)2;1
EDE G ( TI IMPD A NC COMPUTED*

~~It5C ~ P9EOI-~ .fP-U zKR I K/Z7)A

C 1162 23 CCMT Nu~
3063C USE SYMM~ TRY TO FILL EDGE-CAP MATRIX# FROM CAP-EDGE MATRIX.

365 KJsLCZL
66 D 300 J:K1,K2

0?0D 3C6I It L C2I 68 Lo(J-1I*K2+1
69 LT;( I-i)*K2.J31? JILT);Z(LI37 ? C 3CO0TINUE3 C**** EN ACULATIIN OF ICC MATRIX **

3 RNT ZCC MATRIX BY SUBMATRIX By COLUMNS.
3 00 L I 1:L

1RJ Li I 3 I Z1I1LC

3JIC WRITE C gQK
3322 SToP

If END

4 SUSRCUTINE BOTIN
READ SOT COORDINATES AND COMPOTE SOT SEGMENT ARRAYS.

I 3 1C COMMCN /DOTI/ NMOnFpNPTsN9AND
IM N 1%2144 V8, Cv ioiI(3iBlY 6(62 3451(621

MMNI T? 6 TP9601.7211601

119fADI (, 49 Np Olt E NPNBAND
19 AD 4~'91 NP

34.00 4.9 FORMAT(3131



I0 15 FOR1 TIJ "'IYS(!),!~ NPT BN MPI18

1415 RED5 ~

12405 O I WRIYE16, X6)( YS!l1,I81,NPI
4 46 FIRMA FS.

h1211 56 x HK )

W LT~I~ 48

14U 4? YORNA I It uN HAL P-LENGTH OF ROT sor12.4).
349 C CHECK IF St CONTAIN S AN O00 N UMBER OF POINT~
3491 IFINOV(N,. NE ) 60 TO 960
lOC CHECK ~F GNERATIG CURVE IS OPEN 0RCOSDllh ED E* 1)-YS(Np)).NE.0..OR.(XS(1)-XS(NP)).NE.0.) GO TO 10

YOU # NPl ayS2l

1510 YB NP+ )- YB(3 )

Il~g O66 T( 1 SNOT GENFRATING CURVE IS CLOSED. NP # 13)

IaC COMPH"AlIOUEOF BODY SEGMENT PARAMETERS.
I !I'2,NP

S RR ~aY 3YBI?
IIIa - KSxZI' OH 11* !?SRT(RRj *RRI.RR2*lR421
151 I2u5IXII XSII211

91 YB I i .5*(YB( H +Y8(I2))
6 1RA~D~2

ON lvJNUE
5CCECK IF ST8 SEGMENTATION IS UNIFORM.

I INIFE

N "VlONP-i
6 

DO 6 1301130112

460 J3FNT I M R"101 0 9.OR* RR1.GT*l.011 GO TO 20
UN ,

!67 6 ltITSOT GENERATING CURVE HAS UNIFORM SEGMENTATION')



NOF TRIANGLE FUNCTIONS 1.
167? NM -43)/2

6lI j 2J*1

J9sJI.1

"T1 / .DELj
4 TP(J8).-i olDEL2

illso TP(J9q l. DELP

JR1 1191AROAM 2.1/ELI.3?65TWOS u(DHIJ4)/Z..DH(J5')lfDEL2
IIZZQ ~hAIH(J5)/2.DEL2

13755 00 7? JsNfM4

IC ?' EEQ40) GO TO ?6

TZ 42.-T(N41
? 6 COT~IWUE

6S 98 WRITFI

181 0 MT(b9/''I1**** ERROR TO' ROT INPUT)

4;'. SUBROUTINE P~LnTR(XV,9NRNPI 6O WRITTEN 2114174 BY Jo M. PUTNAP 9EPT 220 X?3677
18CTHIS ROUTINE PRODUCES A LINEAR XV PLOT,
sec N I STHE NUMBER OF POINT S To SE PLOTTED.

NEITHI NUMBER OF ROWS TO aE U ED FI1R THE V-AXIS
USE5 NC it TH UPE F COLUMNS T 8 USEO FOR THE -AXS
30fi PNOTE* MC-I MU1ST BE DIVISISLE 11Y 10 AND LESS THAN4 102.

EAL ~ ~ ~ U X~~YfpE~ I1H

1t S



C395 NsI

~340 500 FO MATIL/1644H SODY COORDINATES, INDICATES TRIANGLE PEAK)
950 K ux (1
95 x MAX. 1)

99 DO 6 In 'M19 IF(X(I).LTsXNI XPIN'XCIl
IFIYII 1 :fMAI HI1.yf1991Y F LT RI~ m

3990 lFlI$T*Y 6P~YI
39 6 CONTINU .IA) PXYI
8 Q0 MMuXAX-KN1141' U5 IfYAX-YNIN*GT.DFLI OELuYMAX-YRIN

1.401 

PAX .UX 
N+OEL04015 TMAX YM N.OEL

5 0ytA P N

4 4 ( 6EQXt~l*AWD. Yt1I.E@.Y(NI) ZEDGE-0
1 9 YLuZ-DY/2.r22 a BLI:1

41?c L NE Kim LANK(

411ii IFI VII: Ul81 TO 9
4 5 Ke Ill-XM N)I(XMAX-XMINl*INC-1)I1.,
4 1FK INC) iKuNC
4 L INEM aS TAR

14 0F IV L E0L) 0 TO 
IC D( K,21EQa.1 LIME CKIPLUS2 lFF (I i .UR.1 tEQeN) LINECKInSTAR

4 ~ WRIT1 6:30021

5 6 Qlt1 6,507) XMqN,(HEAD~tll), #1N1OI
514 RNAV ( 1,P 14(I;. ,IHx 1Ii, I N



5IS 3002 FORMAr(4X#THYH I XH,4XINX,5(9XP1HII)
4 0 END
410 SUBRCUTINE CAPIN

4 READ CAP INPUTS AND COnqPUTE CAP ARRAYSo

41109 COMMON /BOTZ/ 4 BLY(83 vX@(@31YI(82hsX~l(82)
41HC N /C~i 4PI MCXCYCZC(2)
4 mC N I CP IZa WPtO(lIRHOCI( 20)vORHOC(20)
415 CHN /CAP3/ TCP(36),pTlT(3U# PC(3NOUTPT(26)t40 MMON ICAP4/ RC(031,pC 1(82, ACe 2 toCpC(a2ItPC(821
14 50 COMM C N IEDG2I TCE(101pTPCF(1O),T6E(1O).TPSE(lO)

6 1 FOR AT(113)CNRN
TjN )NE. N

4 53 F MAT( 6H4 t4C NPR Net/0315,il)
4 0 Nj.EloOl RETURN

4 92 RNDaT( BIC 8.)C
4 95 RAD St I (ZC(I) 1.pC
4 00 RAciss I 4PNOCTHIM 1pNPR) Z El

4415 4 PORMAT(14 CP xC YC Hl
C'.320 00 00 1V NF

4 5 IF(NE*EO.0I WNT(,)~
0 IF( ~E.) RIT ,5) IXCYCpZFI *ZE(I)

101300 OR ATfl4 4X,4P8.'.)

14145 W* ITE M!6
41557 " IT~l~l,(4O~1), I.1NPP)

4 60 FORMA t0F0)
W19PM A"j , *I) GO TO 980

l43SOCCOP A I NMU AP SE APAN .ETERS.

(12E S OPT (PRI*PPGRp2*RR2)

C444C CP (12~ RR 21 0CI;~



0444.'5 57 CONTINUE

44.60 RO 1j ( j.R T1*P'4flJt211I2.
4'.65 011 ( .10 11-PHMac 17)
4767 CONTINUE
4'.?5C COMPU AT N OF CAP TRIANGLE FUNCTIONS,

452 J4=J7+

41 5 J9 Je+
4~u 0 LI:DRHI J2). RHO (J31435 D L2 ORN ~ J4)+~r HUM)
455 TPRJ E 1::RELI
145 TP R I FL
415 0 T COR(JCO I 4? 1 / .I E 31 . ID L
4 55 TP RJ7.-r/p

112 /DE

4510 ?4 C U12;

46007 T Cj Me uPCR(I1

'.611 3.2 .-CT LkC4-1I
4 ~ ~ -TP1(1 4) ;%.1 1 (10 01 90 T!I 76

2111C COPRIHN60FDPML TRIANGLE FUNCTIONS.

0 Goo J39J2+1il 2218lf-1*



5 4~5 CE(J71;~~ IW1 44(50 CE(6)ooRIACC ?/Z./DELl5 4115 TCEJ7 17tDNOCI J21.DR94OC(J3l)12 DELI
44 45; DEL2=ZE(ICIZC( IC 1

c4725 ZBEIJ6I.ZCIJC).O.25*DEL2
4 '73C ZOE(J7)=ZCIICI40.7!*DEL2
4735 IFIDEL2.LT.O.O) Gn Tfl 78
1474CC EDGE IS AT Zft-L.
04745 TPBFIJ6)a-l./E
~4750 TPBE (J? Ia-.- 19
;4755 TBEJ6 .075
0476. TS(710.25

S4765 7 Go to 8c
4770 8 1CONTINUE

E475C EDGE IS AT Zfs.
i4 8C TPBE(J63a./IELI
04;85 TPBECJ7)ul:/OEL2

54M9 TBEWj)w::825
1 4801; ft CONTINUE

40 98C WRITEI6#9811

411 98 FMT/o ** R IN CAP INPUTI,
4825 END

06212C*****************************
22 SUSPUTINE CSI'qP(FA,8,DEL, IMAXS!ISNsIERI

***i.*.*.**.***. *.**.****.**** *** .**
6 42C COMPLEX SIMPSON INTEGRATION *nUTINE.

H92 OMPLEY FPS11,SoSUPV'ihi jF(8A)20,19t20
E.U*I..

16 2 11TUNNL*
611 (OEL F .NNALF



6 482 fRSTXwA*ISA/AMe4LF1/2o
61.92 SIJMKwF1FRSTX)

ANALF-l
FINCeSA/ANHLF
D0.;*KjtL AST

26JUK: JUMR.F(:Kl

26a IF(CAIS(SD.EGOO01 GO TO 29

6 9 IF((CA11S(S-S11)/CAPS(S)J-OFL) 29,28,28
660 2S C ONT WUE

1 66 3 1 F RM N P 1 2H 1 SN EGRATION 010 NOT CONVE RGE, 
I

60621 0H 114 E ' IUS AND FINAL VALUES OF THE INTEGRAL ARE#
6651 2 63H RE T IVELYp4EI2,31
666Z GT T03

062 29 et.
~668 30 Nmf*WHALF

671---------- -- ----- --------- ---------
6152 COMPLEX FUNCTION FLINC(R)

6 UPN 1WHAEI SK
TOMMON /INT/ C!NST1.CONST2

6;1 1;SCR ( CON Tl.R*R.P*CCNST2)
6 F NC*R*CEXP(-U*B(*T)/T

C08 
0~ RITUZI L RNTR8 UMYRINC MS

68 UBOUTIJ ZJ1(NIpNJ; LIYLJNA~fN AJZIi89 C OMPLEX dEl
IME. 1S ON LX(1)vLJ(1)PNAMII1),NAWfJ(13

ills NC OLwO
US 10

69 F(IC J .J!I 6O TO 300

hi9 1 1



97 co DO 150 KKu1.Kj

70,ZC C UNTINUE
so R;WNRLJ(ji6300 CONTINUE

C; JETURN
O711OIE NO

I? fo



IRRRSRBRB 08maoo rrrrrrrrryrr izzzzzzzzlz sssssssss ww w

a9 S1500 sc IT z SS WYww
as 9906 on2 cc T iiZ sss www
9!5588P898 00 cc IT ZZUZZ sssssssss ww ww ww

am 8800 tcC IT ZZ sssW Vw V wVw

9s 00 ancc IT 77 SS VwV w w V

88899888989 rinnioflnjUC 1T IZUZZZZZZZZ SSSSSSSS wwW wV

PIA.



C1J0SFT6P3C ,T10,CM14O000,STC%3.
C0110 C UTH03265 , OT2Ae

02120BANNERS(OUTPUT) *J. PUTNAM*DEPT 220*8LO 110-4**

C813OF TN IR=,OT2

IC1 4 LOS PRESET.INDEF)
C O2iGEXIT,

C 240 PROGRAM 8OTZSWiINPUT,0UTPUTTAPE5.PI'UTTAPEeuOUTPUTs
C02%C 1 0 UT FIL'T APE7"1IUT~rL)

4 arzsw GENERATES THE NOT-WIPEIJUNCTION MATRIX,

8 0256C0O258C UNIT 5 15 THE CARD READER.
00260E UNIT 6 IS THE LINE PRINTER
0026Z UNIT 7 IS A DISK FYLE FOR OUTPUT OF THE 7 MATRIX.
R 64C80 COMPLEX Ak3,Z(#-400),G1(3403),G?(3'.031,U

0281 OMPLEX GlJG2J
802 8OMMtGN IWAVEI SK

~0284 iOMNON /80T1/ P4MODE,NPT,NBAMND
W086 CON04ON /oOT2/ NPR tvYA(83)pX8183)#Y31t$Z),XB1(82J
j0288 EOMMDN l8073/ fHU92)sSV(82),CV(82I
0290 COMMCN 18075/ Ttl60,r'9I6OvTZ(6O)

C0291 COMiMCN IBM7/ IEOGE,!UNTF
00292 COPMN lIiRElI NPWpXW(IO1),yWt1OI)sZWI1Cl),
C0293 I XW1(1co)pYWi1(100),zblII(00)
Q0294 COMMON /WIRE I/ ~001,0lXW(O0)#DYW(100)vOZW(I0O)

095 COMMON /WIRE3f 'WINOW(6PRAOW( 5)
G (296 COMMON tWIRE4I LWTW(196$),T9W1196)p1N0TW1491

G297 COMMON /JUNC1/ NJAJNDJW(1)PRADWt 1)PRADO(10)
C0298 COMMON /JUNC21 TJ(?0),TPJ(201PINDTJUlG)

CC3C2 COMMON IJUNC31 XJ( 1 iyjIIQ ,ZJ( 10)
C0304~ COMMON / JUNC41 UXJ J(0)UYJ (10) UJ10)M0(6 COMMON IJUNC 5/ UXJI,1O),UYJX(16 u),UJI(,10,HUBC COMMON IJUNC61 UXJ2110),UYJ2(10),UZJ2(10)
S0320 COMMEN IINT/ MPR'402PZP
80325 DIMENSICN LI (?),LJ (2),NAMI(2)pNAMJ(2)
SC330 EXTERNAL PUNC I iFUmO034C NAN , NAJ /f+HSfT)v4'4l),4HWIREAHJUMCI
0430~ UlIO.,10)
IC432 P1=3.4159265
J8434 ETA.710

C35 RE ADJ (51 707

C0436 I, FOR0MAT IE15o87)
0437 WRITEI6p2) RN

402 FORMAT(9H1 RKPIPE15.71

4C CALL SOT IN
C0470 KG.W P-1



0 4890 NM;N;INP-
490 NN N"

1500 SK2s6K*9
510 6I(LmOX*SL
790CIj800 CALL SCAPIN

o 635C
1811$C CALL WIREINI038 WRITE(?) NPst4V.NPWPNJ
8 4C IC6WNNPW-1
842 LSWuhP2*LW
8 44 LSWJoNM24tLW+NJI
8 60CC CONSTANTS eIEO IN SUMMNATION OF IMPEDANCE ELEMENTS*

o~ C2mCl
890C *** END INITIALIZATION OF PAR44FTFRS**
9939C COMPUTATION OF IMPEDANCE MATRICES Z(Mbp 1HERE M -NNOOE.1 TO
341 NMODE -l.O

C94 9OD E .2NMOOE-l
9962 DO 98 M11RIKNDE
963 MwM+1

10965 WRITE(6#541 M

Isisc COMPU AICH 0 G E'dS FUNCTION KERNEL.

168 IPul

9c 00 16 J;1,KGW
1i9ZC DETERPINE IFS GhE'4T J CONN4ECTS 2 DISTINCT WIRES* IF SO# SKIP SEGMENT Jo

0 IF(J*1.EO. [NOWfIW)) GO TO 7

XwBj)-XwlmJ
38 R~n2X XX+YY*YY

114323 CALL S IMP (FUNC-PL bL,OO,10,jA3p G2 (1IhKipIER)
1412 NPT2aNPT2.K+

4N INT2*NINT2. I
40 IF MP.NE.1) GO Tn 17

420 CALL C~ IMPIFUNCI,-RISLO.O5.lO9A3.GI(I1).KIERII43 NPT .NP T1.K.1
NJ3 NT;!INT1+J,.p

6 1 71 CONT INUE116 GO tO 16



1 654 7 !1*Il*MG
656 Iw;IW.1
66f 16 CON IN UEI1661 AV 61C .0*1662 INPQ.I VG.PTJ/FLOAT(MINTI)

Q1664 AVGZ*NPTZ/F OAT N0666  WPITE(6#56) NIfNTl1 AVG1,N INT? AV
0 668 56 FORMAT(~, MUMKE tF INT GQATIONS N VRG U~~RO'

16; 1 ; CIZTJPR INTEGRATION (Gi AND G29 RESPECTIVELY) #hI

2105 C CPUTAT ICM CF IMPEDANCE EL60 * EDJACL in OFG ENES.:F
SZQC SOT-NAIRELOOP.

100 0 30 Ju1,LW
~Q~9 JL:(J-13*NM2

118111 J3 (J-1 )*4

55QSC COMPUTE SUSMATRIX INDICES-
0860 Li JLeI

Z IL2)ImO.

9j q 3j
98 14(J2-1 )*KG*I1

r, IRE MPEDAN F ELEMENTS COMPUTED*I ? jl li Z(L I a Zus
Z(L). I 2)*((Cliyf !)*DXVIJ2)+SV( I )*DYW(J2))*

8 1 *Tw J? -DJIT I)*TPVJIS 2) *G2(J4 I

S 70 BRUNT NU

t 1:Uiaf TO 900

1141H ut.ITH *
J GON T~-

11467 00 131 Is1,NP



24??C COMPUTE SUB"ATRIX INDICES.
40? L1IJL.I

S497 Lf ZLI #NM

250? Z I thuD.

54? 00 1?C JJw1,2
557 J 2sJ1+JJ~56? 3*J

Is?? 3J21*KG~I1
258; D0 171 112104
59 12:11+11

S60? 1?71 +11
262?C SOT-JUNCYIONIWIRE) IMPEnA'4CE ELF4ENTS C04PUTEO9
2629C Z(L1I a ZT v Z(L?) - Z7.

1 64? 1 t 1*1 ?-4 JI ; I*PJ /K*213? Zi(L )Z(LtjH Tll(V11DW(2+Vl)*YI2)
2657 74L2lwZWL?+DH(I2 I*7Z117)*f ZWIJZ)*TJ (J?)*(G21J4)-

1(-1 **M$1IJA),UWPI*DW(j2)otpjIJ7 )/SK/BKL*G2tJ4))
b26?0 1?~ CONTINUE

DO1 0 270 Jim ~ iS

C268c. RAuIRADJIJ J.*DD(J))/2.
Z682 XA:XJ(JIJ RA* (CAOUXJ1JtAPJ2J)
21684 YA YJ(J I*RA* CA*U YJi(Jj)4S+A*,uYJZI J
betS ZAaZ JIl RA*(CA*UZJ1(JI4SA*UZJ2I)

1680 DC Z71 11-.4

2694 YYI(1ZJ-YA
2696 XX.XUI1X21-IA
2698 RHC2eXX*XX.YY*YY
27CO cZ
127C2 CALL CSIP(FUNCl1-gLPIqLO.05.lO.A3,GlJKIER)
V2? 4 GlJm61J/4./I
CZC6 CALL CSIPP(FUNCie-RL, BLO050oOA3,G'JK,1ER)
CZ77 G2JoC2J/4./Pl

7 S *C*UZI(J *3J?( J VIIUY23)

C2?11 OR-(PADJ(J l-RAlrIflJ))12.
jS 2 O -JUNCTION(DISK) ZNPEDF)AC FLENFNTS cfl4PUTED.
273C IR) a IT , ZL21 * Zr

7 5 TP(I??/ l(Z)*G'J

W1I7 I IJ*M11 AKIP KL*4~?J)



027j@ 271 CO TT1 UI
(2719 270 CO 714
C27Z0 l(LLI*U*CI*Z(tL)
02ZTZ Z(h2)mU*9*2Z(LI
C172* 131 CONTINUE
CZ?26 1 3iC 0 TINU E
SJJ37C *** END C ALCIJLATI ON OF Z(M) SU8aqATRIX*.
0i40 900 CRNT R UE

02747C PRINT GOT IMPEDANCE MATRIX ZIA) BY SUBMATPIX BY COLUMNS.

02615 1J(1mj
S2820 CAL ZL1ST(2,2LIrtJ,NANItNANJvZ)
8645C WRITEpJjT 01 IK.

0216 9 VIT E(7) (Z(I),I-1vLSWJ)
C2 ?G 99 CONT INUE

9O SUBROUTINE SOTiR

296 2tC READ OUT COORDINATES AND COMPUTE DOI SEG'qENT ARRAYS,
s2 19CZ9?5 C OMMON 18OT1/ NMODFNPTPNRA40

at 980 Comm8 N IBOT/ I *,6L ,YS(831,WSISS) ,Y81182).XB1(62)
02985 COMMEN /90M3 04 O 21 p V(82).CV( 82)

1 9 9 C c o n F Ic N I 6 0 1 ' 5 r q ( 1 ) T ; ( I 6 0 1 .T 
Z ( 1 6 0 )

2999 COMMCN ISOT6IDIUIF
I co REA #49~ N4OPNPrB

fat 49 FOR A 0313)
15 WRITE (6,48) kM9DOEPYpT.NANOOtiR

48 RRO ilSA""7 j" P 9ND NP*/I.418l

119 53 PDR ."I1oa4
C30'.0 weIIEiboss)

95 46 FORHAIJ( 8.B4)

8187 ~C PLOTCTHE ~Oi JOOPDI14ATE.
es 6IM ;533I~5 J(m~COlmNP,2I.NLII GO 10 960 T.



01"CCHECK IF GENERATING CURVE IS OPEN4 OR CLOSED*
E31~ IPI'i~lI-YBINP)).14E.0..OR.(XSII)-XSI(NP)).NE.0.) GO TO 10

03135 XS (NP$1 *XSI2)
j3 4 VBINP.21:Ys(3)

6 0 (toHSOT GENERATING CURVE IS CLOSED. NP #1,3)S161 0 CtN IHUEO
316?CIC OMPUT AT ION CF BODY SEGMENT PARAMETERS.
C 75 DO 97 I'2,NP

12=1-1

XBU 1~I KB!0~Rj*R~R2R

2IIuI .5D14X I+O 21

5 Wt ORR H(12l

11CCHECK IF OTSEG1MENTATION IS UNIFORM,

40 00 60 Z 2,NPI
F00 ILT099.*OR@ RR1.G~e1.O1I GO TO 20

60 0 MJNE

ul 67 F M U IW OCT GENERATING CURVE HAS UNIFORM SEGMENTATION'I
20 C #TNEj CCO"PU AT ONOF TRI44GLE FUNCTIONS T,
ic meNPA3IAM

D 4

1fli2 DEL2
TJ111.!DELI

TPJ 8[



S TlJ)lslDN J2 *014(J3)/2 )lDEL1

JS '. t4/2. 3~5)/OE L2

Ii u T EEQ 0) GO TO 6

14419 98 WRTE(69H
14444 981 I RA tIs **** FOD IN NOT IMPUT11

SU3OUTINECAISPA SKIP CAP INPUTS*
659C

884.0 REfD 513 N"*ROME
$~61 1 FORAT 13

1862 IF~ HNC I lsD RETURN
0~63 IF(NEN Rho Nf;MC

ClOG RADS i xcyC
0362 2 PF" 10ATI FlOP6

3168 MOAN I5 ZiC9I.C
RER3 O RE5TU

11 ADf I21 (ZEURNY

?~~C- SUSRCUTtNE WIhElMI9? READ WINE COORDINATES AND COMPUTE WIRE SEGMENT ARRAYS.
91 OMR/Wv. ~i 0I4#WlfI0AKlW(0),YI)DZW 1O)
91? AM /WIR3 NW NOI RAWS

967 C OMMN /WIR14/ hWvTW(196)& TI 98) ,IN TWI49)1
977 sm U Jot MDJW(1 It, J RfiADDII

MRN1 lTJ ),TPi(Ii90 NAE / J K jl I Yii~
992 COMMON IJUMC6/ UXJ2(1O)#UYJ (I I:UZJ (fill

1199 "Woo



DOIRIM1 Ib NWPWPNJ
1 ( Hl mE.O "PTIQ NJ, 1# 3181

£05.3 IF(3,.,N
S RE015,53 £ZwImI),*1NpW)

4U 52 AT 084
6? Now N Vl. 1

4 1 F 14 E00 GO a 50

4 so IIAO(,5 31 (RADD(1)p il, IJ)
of READ1SIIj (UXJ11.:1, NJI
"I't 50 R A 15#53) lUZJ(I)vI*1,NJ)

4 IERtINU

41* 0 1 FORAT~~~,W COORDINATE S','CXJUNCTION PARANETERSOP/D

4 4 2 l0XIIJ',4X,RAD0'.ogx, UXJ 5x,'uyJ,Sx,'uzj'I
4 7 IJa I

4 J THIJ I10lP L CTSW'REIJUNCTION POINTSp W'41LE CHECKING THE FOLLnWINGI
41 PAH WRE NU T CONT AIN AN ODD0 NIJHSER OF POINTS.
4 2)E 1 JAEC JUNCTION NUST EITHER START OTRMfl4ATE A WIRE.) HECK THAT ALL JUNCTION POINTS 42E FOUNK

4 4 00 C kuIWRAW
4 62 FORMA (2XPIuIREPT,3, RADWvlvF8.4)

44 1 C ~ ~ A C~~'6f0W'0 NUNsER Of P 1NTS ON WIRE IW.
CHECKF 1480( 10 ) l ? ERWG T4

4 3 63 FO P T(25X,13p3F8*4)

44CCHECK IF WIRE POINT I IS A JUNCTION POINT.
4 51 IF IJ*GT*NJ) GO TO 90
4 JJ CHCI'IhDJWlV' i NE*I) GO TO 90CHEK HAOJ N n4 OINT UJ IS AT T4E START CR END OF WIRE.

42? F(I*NE.I1 *ANO9 I NEaI?) IERJBI
411 RITEM664) IJoRAD (lJlUXJ1IJ)vUYJ (IJ)pUZJIIJl
7 C DETERM INE DIRE T14I WHtCH WIRE LFRYPS JUNCTION POINT.

0____16?___ ___________ S



YE OM VTE ?NCTION P4RAMETERS.

44 6 uj 1 ( )

747 90 CONTINUE
6?8 MCL CONTINUE F 8N 3,NU ROS

045 ~ IF(IJ-I*.WE.NJ e E EO oT 9

'.58C COU O TDU It

59 20 *O9(Z I)Z(I

'.547 12a*jH~ I
1455~~ OWl lu*1)-1~I2

S'67 L .121 -2)X12 1*2DW11#+Z(20

59 Z*-l I+Im:*(l )+W

M. 5? CO UE 3

C'647 75 C N INUE~ )-



482?C NOTE* LWmtNP W-NW)/2-NW
49 c IF INJ.EO ) RETURN

49.CCOMPUTATICk CF JUNCTION HALF TRIANGLE FUNCTIONS TJo
C49 17 0O a5 IJ .1,NJ

C49 ~ ~ 0 £FIDJ I GT.O1 GO TO 50
1493CC JUNCTION IS AT THE END OF A WIRE.
493 J2=INDJW(IJ)-2
2494 J3: 2+1

496? J + 61
4977 k#DTJffJleJ2
14967 DELl .-DHW (J2)-DHU(J3)
S4997 TPJ IJ6 )sl.JDEL-1
15007 TPJCJ? IaI.IDELl
0 9~7 TJI Je) *HW(J2)f2.IDELl

UP TJ( .ICHW(J2).DHW(J3)/2.)/DELI
5037 Go Tc 65
C 5040C JUNCTION IS AT THE START OP A WIRE.

5 6? JB=20(IJ-1 )+l

97 DELZ uOHb(J4)+D'4W(J51
7 TPJ IJolo-I./DEL2

0517 DO8 A~l U5 CUT NI T VECTORS FIPR JUNCTION(DISK)a

05167 DoRA NT 95 *Z4ZJIJ) *2
8XJ J)C*TUXJ(IJ) P/R J(J*2U7(J*2

1;17 ij()UYJ( IJIIRR
UC IIND 0 H.Z(J INANIT VECTORS IN THE OLANE OF THE DISK (UJI 9 UJ2)9

5237 uxJII ( 1 O
5247 UYJfI J 10

6? *x21 0.0
517 UZyJ2(IJI*O.0

q5zUT UZJZ(IJls:8:
5297 IF(UXJIIJ~iEQ*OiOl GO Tn 91

51CFIND INTERSECTION V TH Y-Y PLANE.
153~I uxji J 0- YJIIJ)IUEJ(IJ3
533?C FINDUINTE RSECTION WIT'4 X-Z PLANE.

1197 UXJ2( UJ):5 IfJ)/LlxJIIJ)i1$7f GO IC 94
91 IF(UYJIIJI*EQo0.0) GO TO 92



C5387C FIND INTEPSECTION WITH Y-7 PLANE.
S539? UN 1(IJIS1.0
54C? UYJ 1(IJ)M-zj(IJ)/UjYJ(IJ)
5417C FIND INTERSjCTION 41TH X-Y PLANE.
C; ' UXi2(IJi.
544 GO TO 94
5592 IF(UZJ(IJi Eo~o GO TO 94

C 54 7C FIND IN4TERSECTION4 WITH X-1 PLANE*
1 34?; Uxlj JuI.C

548 UzJ(IJ)B-UXJ(IJ)/UZJ(IJ)
0549 C FIND INTEISICTION WITH Y-Z PLANE.

941 Hjf(IJ)w-UYJ(IJ)1UZJIIJ)
0553? RrSQRTIXJKJ(J)**2UYJ1(TJ)**2,UZJItIJI**2I
0554? UY l(IJ alUXJI JI/P
2556 Uzi 1  uUzi IJ /RR~557? RRmSCRT(UXJ2qJI.**2.UYJ2ITJ)*42.UZJ2( IJ)**2)
8558? UXJ2(IJ~oUXJ2 IIRR
6559? UVJZ (ZJwUVj2(1f1Rp

S56C? UZJ2 1J) UZJ2( J'I/RR
563? 95 CONTINUE
15647 RETURN
565? 980 WRITE(b,98j** ERORI

25667 981 FO RNAT( II/REIPU#

9 99 URNT411 **** ERROR IN WUIO INPUT)
99 ST OP

5 SUSRCUTINE CSI'P(FvAv.S~%Lt IAXpSIIs PINER)
57*f ?C ********* *************
i5?C COM~PLEX SIFIPSON INTEGRATION RflUTINE.j7 i N E.x,!& pSvsIPK

Il~~i Agj:;)2c.19v20
5ON 20 1 O!EL)22#22#2S

2 2I RAX-lI 24, 24#,25
24 JJU;NjG



99 ~SI ?,IN1Ax

197 SU (S;SUNKI2 ./2.

9? ANL .M997 FOS SX A. (5 *ANLFI/2.
? UK;FIFASTXI

? X~sF S X
6 ? KA~~NMAL F-i

? IMf;8A/ANH4LF
6 6 ST KI

I; UM. UNK*2o*BAI(39*ANHLF)

6 9? IF CABS (SI.EQ.0.Q) 6O TO 29

6 t 2 jF(1jJA(S-S1)/C*8SIS))-9FL) 29,28928
117 MRTE(6pl) SI1.S

06147 1 FRAM ;94 INTE GRAT ?" DIDA NOT CON4VERJ~ f(GA E1/C6 5 1 0 THEr EVIOUS AND MIAL VLUES F THtITGRLAE
2r3M RjPECT VELYP 4E12.*3)

60017 29 IERmC

6 ? 30 NH~NALF

6237 COMPLEX FUNCTION FUNCIE)

6191 NO4 /WAVE/ S
16~i* FBMG FINTI ON FH02Z

Qi +
61f; FVNCImCEXP(-U*%N*RPIES.K*)

6 N



06437 RETURN
C644? END
0645;7C **************************
06467 SUBRCUTINE PLfTR(X YPNNR)

06487C
6069EWRITTEN 2/14/74 9Y Js M. PUTNAM DEPT 220 X23877

C61CTHIS ROUTINE PRODUCES AOLINE AR XY PLOT*
06 ?C N I S THE NUMBER IF POINT S TO BE PLOTTED.

C6537C NoR IS THE NUMPER rns VOWS TO NF USED FOR THE Y-AXIS.,
06547C NC 1S THE NUMBER I]F COLUMNS T O F USED FOR THE N-AXS
865; NOTE, MC-1 MUST SE DIVISIBLE OY 10 AND LESS THAN 102.

C6577 REAL XfI1vI1)epHEAD(l0)
0656? INTEG ER LINE( OI)PBLANXPSTARiPPLUS

6597 DATA BLANKPSTARPLUS /IN o1H*,IlHff
6C? NC*5l

S6637 5C.C FC!MAT(/iI,44H MOY COtVRDINATESP + INDICATES TRIANGLE PEAK)
86647 WRITE1695 54)
C665; X MIN=XI1)
C6661 NMAX&Nfl)
g66?? YMINmY(13
06687 YmAxey(1)
Q6197 Do 6 Im1.N
g6 07 IF(X(I) LT.XMIN) XMINXCI)
~6717 IF( X(1).GT.XPAX) XPAXOX(Il
167 7 1 F(Y(IhLT.YM141 YPIN-Y(I)I6737 IFfYfI).GT9YMAX) YPAXsY(7J
6747 6 CONTINUE
6757 OELwXMAX-XMIN
6767 IF(YPAX-YqIN.GT.DEL) DELoYMAX-YMIN
6777 XPAX:XM IN+DEL
6787 YMAEUYM IN+OEL
16797 00 51 *1,N1O
S68C7 ZVI
6617 5 EAI11 )u(XMAX-KNI*Z/NIO.NNIN
66 ?7 DY YFA -YMIN I /NR-1)

84? (X 1E0.X(Nl *AND* Yt1I.E~oYIN)l TEDGEmO
1285; YMAX+ Y

16677 0 7 Jm1 DNp
687? 00 6 Ko1,NC

e2; ilyt,SlloLANK
C6917 YUwYL

C6947 IFfV(IJ.GE*YUI GO TO 9



C6957 IF Y(I .LT.YL) GO TO 9
06967 K~(X(I XI-x N)I(XMAXc-XMINI*(NC-1)*1.5
06977 IF K.Gil .NJARKu4C
698? LINER ISTA
6997 IF(MCD(I.2).EO*1) LINE(K )O'LUS

IftIEOGEOEQ. 0) GO To 9
7W IF(IoEO.! .OR* f*EO.N) LINE(K)=STAR

07027 9 CONTINUE
137 WRITE(6#50e) Z,(LINE(KlqKw1.NC)
784 CONTINUE

07067 WRITE( 6P3002)

1;1'; 04 OR AT ( 1K. l4(lH-)# 1l4., 100H ---- *J, 1H-
0;10 507FOlRMATI 1 QX,1(F1Ofd))

I ? 0 FORMAT (Xp Fl?. ',,XP iHI, 51A1, IHI
07127 300? FORMAT(4Xt7HYH I XII4X#1HI,5(9X*1II)

OI4OC ----------------------------- ------------ - -
07150 SUBROUTINE ZLIST(t41,NJL ILJNAMINAMJZ)
8 168C WRITE O TXT, LINE-PR INTER PY SURP4ATRIX BY COLUMNS.

014NS1 LlI)vLJ t1).NA1!(1 )PNAMJ(1)

11169 N P.m
DO ICC J.1,NJ

1?7118 00 CCO+ll
72 0 DFo 116c710IIJJQO GO TO 300

07260 WRITE(6,11 NAMI&!)tNAPJ(J)
C?29(o 1 FOR14*T(I.ZH ZIA , 3H - P4

?122 Klo( NR-I*NCOLINC
7 3 D O 150 KKO1,KJ

30 K2oK1.K I-lI351 WRITE(6,2f (fCKJleCKKZJK
7620 FORAWPK1.*4

07360 NCwMC4LI(I)
07390 200 CONT1INUE
1?40J NR=NP*L J(J)

7410 300 CONTINUE
074z RETURN
S7430 END
7?44( IEOR



s89sespees 00000000c TTTTTTTTTTTT ZZZZZZZZZZUZ WV wV wu wV
6088R85 0000000000 TTTTTTTTTTTT ZZZZZZZZZZZZ WW WV wV wV

888M 000 000 IT 11 WV WV wV WV
Re s8 an co IT zz wV WV wV wV
Be 800 00 c TT zz WV wwV wwWV
Be 88 an ~ V TY Uz WV WV wV V
Be B88 n0 s0 TT ZZ WV WV wV wV
88S88888 00 0 TT ZIZZZZ WV WV wV WV wV wV

'0 8888888888 00 s0 TT ZZZZZZ WV VVVV WV wV WWWV WV
a8 S880 In cc TY WV Vy V VV Vw Vw w WV
88 q8 00 00c TT ZZ WV WV WV WV WV WV WV WV
Be 880 no IT 11 WV w u WV WV v V WV
13F 88 00 cc TT VWW YVVWW VVVW VVVVwww
OF 888 000 000 TT Uz wvw wwV VVV WWV

p888888888!c T10000T ZZZZZZZZfZZZ WVV VW wVV wVV
R88888 W000000 Is oioc T ?zzzzzzzz WVz WV WV wWV

b9m~rnm



CC10OBDTZP30.T10CCN12O, ~STCX3.
C OIIOACCOUNT, MO326SBOT2Ae
001ZOSANNERS(OUTPUT) *J9 PUTNAM*DEPT 220*BLD 110-4*
C013CIEF THE IOUT ILaZW WX )
0 138FTNIRR-0,OPTsI04CLDSETPRESET'INDEF)
~ 1 CLGOf.

M ICE XIT

M~40OR PROGRAM BOTZ WW( INPLITgOUTPUTo TAPE 5wINPUTvTAPE6=OUTPUTP
c0250 1 (UTFILvTAPE?.IUTFTI

C0272C WIRE WIRE-JUNCTION IN~TERACTION MATR11IX ELEMENTS
002?3 JUNTION JNTION INTERACTION MATRIX ELE MENT S

C027'.C RELEVANCES SRONG COUPLING WIRE-BOnR AN'.LYS IS
00275C J*FeSHAEFFERf
C 0Z;6C MCDONNELL DOUGLAS RESEARCH LA89RATORIES
C 2 7C SAINT LCUISP MISSOURI
C0200C
8 290C JUNCTION MOCELED AS HALF TRIANGLE FUNCTION, 1ST PT IS THE MAXIMUM
MjC COMPLEX Z(36C01

8 0305 COMMCN /WAVE/ R'(0310 OMPCN JWIREII NPWXtl1O,3)
C0312 H MhCN /WIRE2/ WL(101

10314. OMMCN /hIRE3/ NW#TNDW(6JQADW(5)0316 EOPOCN /WIRE4I TWTREI1IC,4 ITPW(I1O,4JUW(110,31
0315 COMMCN IJUNC11 NJvvAOJ(10)RAnflhlc)

C8320 OMMO!N /JUNC21 TJUNC(1D. 2)j TPJ( 0,2P322 EOMMCN JUNC'./ XJ(lO,7331 L(O~
434 CO N/ JUNC4/ XJ(I1C,33)WJ(O?

S0326 COMP'CN /JUNC5f UPT(1O, 3)
C38 CO0MCN /JNfUP?(1Op3)

OC35C COMMCN/ CONS7 / *IvFTApIMAG
C0360 COMPLEX IMAC-iPST

3C COMPLEX EJKp
MCC D114ENSION SPV(3loFPV(3JRlI3)

CC430 DIMENSION U(31#XJJ(3),XIT(3)
C4.4(6 INTEGER PP0
0452DIMENSION LI (7)pLJI2)#NAMI(? ),NAMJ( 'I

C0454 DATA NAMIPNAMJ /4H VIR0E.'4HJNCAHWtQFp4HJUJNC/
00460 DATA PIPERMEO/391'.15927,I.2566E-6.8 .85E-12/
CC470 DATA CotIt A/i .Q<?92!E8,377.D1

00490 IMAGs(C#C,1.01
C0492 PEAD(50,!1 SK

10494 1 FORMATI5*7.)
CC496 WRITFI6 #21 BK
C0498 2 FORM*T(9H1 AK,/,F1'.71
C0510C
C052C CALL CATAIN
C0530C



00535 WRITEM? NWNPWPNJ
854C COWaj*IK
55~ OPU E WIRE JUNCTION MATRIX ELEMENTS

0560 NWIR E"(NPw-NW*3 )/ I
10565IFIN J.ECO Gn n0 167

00580 00 1C IJUNCu1,NJ

~8Z88C ISTOPU-IR.10
18618C DO 10 KI~l4j630 ISTARTmISTOP~1

640 ISTOPs(INOW(KWIRE+1I-IN0W(I(WIRF)-3)I2 +ISTOP

1660 00 10 IWIREsISTARTPISTOPI0695 Ll.INWIRE.IJUNC-1)*(NWIRE+NJ)ITWIREI697 L1 T(WIRE-13*(NWIPFNJ),NWIREIJUNC
?co Z(L1);0 0
710 KSW2 (IW[RE-11 + 3*(KWIRE-1J

11730C WIRE-SURFACE JUN'CTION IMPEDANCE

50C- SURFACE DISK RADIUS, P
00 770 OnRADD(IJUNCJ
00780 Fls8K*ETAI(4.*PI*2.*PI*BI

79 jNCRw2
7 NCAw4

fie 0 DR=S/INCRiii1 DALPI4Ao2.*PI/14CA

84 C
80 D2111I.1,NCR
8Ra T (I- DRDR/2.

Sao88 D0 11 IA;!,INC&
2890 ALPHAw(IA-1 *DALPHA *DALPHA/2*

11318C SAwS INIALPHAI
91 CA*CCS( ALPHA)

u93 C COMPUTE SURFACE DISK UNIT VECTORP SOURCE POINT COORDINATES#
9;C DOT PRODUC T R.Lv SOURCE-FIELD DiSTANCE

1960 DOT1-9.0

396Q R~t I )CA*URT(IJUjC, I1 * SA*URZ(IJUMCI)1990 D OT1*OT1 + RD(!) U(KS ,I)



Mot,~ SPV(IJ.XJ(IJUNCP1,I) + P*RD(II
c 0 XFI~spv(II - 0.5*(K(KS+l,!)+4K(SI))
S2C, 12 RRPRR + XR*XP
113 RRsSQRT(ReI

o IO4(C
Cl 49 ARGoBK*RR

05; EjKRs(C(S(ARG) - IRAG*STN(AQGI) I RR

878 FACTsFl*WL(KSI*DR*IDALPHA

C1090 ZILl~sZiLl) + (TW P E(IWTREsP)*(R-B)*DOTI
01100 1 -TPW(1ttEP1t$I8KI*INAG*EJKR*FACT
C1120 11 CONTINUE

01160C WIRE-WIRE JUMCTIOn 104PEDANCE

H11l8C DO 5 P-1,4
C1190 KSwKSW.P

HC 00 5 Qu1,2

40 DO!O:UW (K 1 *UJI!JUNCP 0,K I
li ~ EJJ( sV.9 5*(XJ([JUNCO.1,K) + XJ(IJUNCPQKI)118 XfIf(iU ? 5*(X(KS+IPK) + * P~

288S OLJuW1 L(KS)
S1300 CALL GREEN(PSIPXJJXIIUDLJBKRADW(KWIRE))
1310C
1120 Z(L )I.L) + (PERIM*WO0OT*TWIRE(IWJR P
330 1*TJUtdC (JUNC,01 -NTPWi(KTFvP *TPJ( CNC#Q)IW/E0)
340 Z*IMAI*PS I*WLJ(IJLUNCVQf

SI30 5 CONTINUE

,365 Z(L 1 ) z a (LI)SI3T0 0 CONTINUE
380
310 COM4PUTE JUNCTIOM-JUNCTTON MATRIX ELEMENTS
4128 C 0O Joe IjUNCu1,NJ

4138 00 Ice JjUNCw1,Nj

43 LIZ(Nw E*JUC11*(NWrRE*NJ)+NW!RE+TJUNC

4 SS 19 :IP



Il DOTsC.O
11 DO!0T-OaT *UJ(IPPK)*UJIJ,@,KX)

pi leJJ .. *(XJ f +J0*K + XJ (J00,K)lIhi XII lKJuO.5*(XJlIoP*1,K) + XJ!! .Pv(I
DLJoWLJI,P i

1111qC CALL GREERfPSIXJJXI!,UOLJBKRADJII))
6o Z(L1J*Z(LlI # (PERP*I*OOT*TJUNCIIP?*TJUNC(JQI

19tI lijPIb*TPJ!JvQ)/WIEOl * S GPIWJJQ

1; 0 CONTINUE

V6 HALF TRIANGLE-SURFACE DISK I"PEDAMCE

JJUNC-PALF TRIANGLEI~W JUNC-SURFACE DISK
9 6 IF(IJUNCEQ*JJUNCI 6O TO 115

NJUMCOIJUMC

w I ?PIA!VQ!A'AJUNC-JJUNC
7 IF(NE.I NU. JHi ~ An AAJ(JUNCI

C SURFAJEg~R~IS

D ALPHA*20*Pl/!NCA

0 M *1R0.2 0

0 1 ,0iALPHu iA-& 04LPHA + DAL'14A/2*

91 COMPUTIOSURFACE DISK U4IT VECTOR, SOURCEPITCODNTS

194 DOT PRDUCT RL, SOUPCE-FtELD 
DITANCEEPITCODM 

ES

1962 NauO



98 RD( IIUCA URT( NttCiI SA*URZ(MJUNCPI)
q99Q OU1T~~I *P1I*JNU,,

SPV(I)*XJui.V * J 4 JUN400)
xa~pvll- O.5*(X.J(NJUN,@.1.tI.XJp4JUNQPI)

10RR. P + XR*XR
0 RuSONT (PR)

soC EJKRm(C0S(APG) - IMAG*SIN(ARG)) I RR

08  FACToF1*WLJINJUMP)*DR*DALPHiA
t ZIL1)ol(L1) + tTJUWC(NJUN#Q)*(R-S)*DOT1

1114C BeRACOIIJUNC)

HC:OWo I NC*I+WLJ IJ lSY 2)

I ? 3NC 4.IS*3

219S SR6 (IJUN51 O
14 52 ?J ULE.5~N OTI11 INC IMA A416"*3

ASRADJI C JNOIN4SEA*P .IN

,5



S 48C A2oA*A
12249 10*

F .C .C T / Q * I ( D A l *
6C 00 222 L!MVINSET

115 *CS SE A
11110" 00 222 Ip.1,INCR

soA * (IR-O.11*0R

c
95 TinSCar(sZ-Z*RR #2

TZwSQEIIAf - f2*A*R * &2)
F Ii:AJCG (I TI * 8 - PeS) I IT2 +A RCB)ljhi F 21 1 - T2 + RCS*FII

lfros- C FF * ((S*IS-R)*CB - 1.IBKIBK)*Ft1 - (6-R)*CB*FI2)*DR*DBETA

11103C22CONTINUE

40 ZII~oZLI) g1*IMAG*(PT*IPMAG*(R-A)**2/BK

0 135jjTI 131

I 54tC D LPHA-2.*PI/INCA

PI R.1112-O.M wei

111$ 00 130 192alINCR
2670C £2.1 A2-Oe5)*DQZI4IS? AWNIAZI

1108 COMPUT SRACE fl!S' UNIT VfCT9RS; SOURCE POINT-FIELD POINT



2? C a CORDINATES & DISTANCE; DOT PRODUCT R1*P2

RS RDCAI*URT(IJUNCP13 + SA1*URZfTJUNCPI)
RD UA2*URT(JJUt4CI) 4 SA2*UPZ(JJUNCjoI)

UPS D 01'DOTI + RD1*RD?
?780 SPV(II.xjfIJUNC,1,:1) + R1*RDI
79 FPV(I).Xf(JJUvce1 )I + P2*R92

14C RRAR + XO*XP
fs RR*SORT (OR11111:81 AUG. K*PP

Is EJKR=(COS(ARG) - TMAG*STN(ARG)) O R

81898 130 1 CONETINUE I/KB* AFJ*FACT

JJ1C3 CONTINUE
j 1? 101 ENTINUJ
Of 9 167 CN TINUE

030ECOMPUTE WIPE-WIRE 4ATPIX ELEMENTS# ZWW

8199S8C 0D 30 NWIRE.1,t4W

Wi~c STA;T;IS TOP * 1

13 11C ISTO - INDW(KWTRE,1I)-1NOW1WTRE)-3)/2 
*ISTOP

1 4 DO 3C I*ISTAPT*ISTCP

H 658C JSTOPwO

so 600 3C KJWIPEB1.NW
(IC JSTARTwJSTOPGI

ItiPC JSTOPa(INDW(KJWIPE,1I-TNDW(KJWIREI-3)I2 SO
3130 DO 3C JsJSTAPToJSTrP

Ne(-LI);O.O *KJ-I

?o JK*(J-11 + *fKJWIPE-11



2 lqc OuO

J11 JJ Quo5XIP4 ,c.fP3

270~ Z(L1CUIZIP PEM*id*OTTIPQIP*TIP(DC
20 0+ pxlG*xfI*WL(J0

13260 
09 20N 116U#

3290 30 lIONTINUE ,JO~p)+IQP)

3 LJmUWIPE
1118C CALL ZL INSTI.2LIJNI.MPL~oAMJ)RE

11110~ L 2 IANST*LJ

400C CPTE OUTMEANCE MTREX CEZE BY SEG'MATR B COLUMNS.
10 90 WRURAWRD

44 Js (2)



6389(dC
C3900 Jp(RNOZ.LT. hR) RHD?*WQ
0392C RO-SC~fR Tt2)
C3922 RHCOSORTIRH4021
03930 ARG*SK*RO

J394CC ALPHAsOLJ/2.
C396C IF(RO.GE*(1C**ALDHAI) GO TO 20
C3970C

S39920 ZRM- J0RI 1RH *?M*ZP

*8 ~ ~ -fE7P4iPNJA
4 2 AI 1.DLOG(TEPM)

140 40 12 Al1:ALOG(( ZP.ZRP) *(-ZN,+ZRMq) RHOZ)
4 0 13 A 12.2i*ALPHA_430 A3 ( P*ZRP + NZP RHI2*Al1) 2.0
4 ?(p A*eA2*R4O2 + (AT2*ALPHA*ALPHA + 1.*A120ZJ2) 1 3.0

G Pi*(COS(ARG I- I"AG*SjI NARGl) I ('..*PII
4FI PSM*A 11 lP6*89* IAIZ-Rfl*4l11 - SK2*IAZ~i- *RD*AI2

I *R02*A 1) 2.* +I AG*BK3 (AI4-3**RO*AI3+3.-ORZ*I)6 *A

4 RE TURN

o4450 20 CONTINUE

4182 AR&ALPHAIRC

14 6AR 4. R3* AR
9 AUBK*ALPI4A

4 9 A4wAK3 * AK
141 AS1.4ARI&.*(3*11.)4ARI .*flj2psZ )

4 ~Aij:Z2/6, - AR2/40**(1.-12&*ZR2,15**ZR.)
4138AR it, (3**ZRZ-5**Z*4)

4 50 Ps IICOS(ARG) - I"AG*SIN"(ARG41 I (4**PI*POI *(2**ALPHAI

41E% PslpI*AO + I'IAG*AK*At + A ?*AZ + IMAG*AK3*A3 +. AK4*A4)



SUB RUTINE 4ATiN

45 COMO IWIR Ul 4PW#i9(11O,3)
0457 OP9NN A IiR1 31 NW. TNO(61,RAOW(5)

NNMON /11:141 TVIRE(11064), TPW(UlO,43,UW(llO,31
458 0KNN 1JUE 21 TJNC(10D2)TPi I

4,504 OMNMtd /JUNC41 UJ(20,2,3)
'.586 ONNON /JUNC5/I IJTf 1

OMMGN 1JUNC61 U~zI 03
4615 NENSION INDJW 1 ,INTDTJ(1Olp UXJ(1O)gUYJI1O),UZJ(10)
4 '640C
4 '650 DIMENSION D1(31
8 464688 CALL SBOTIN

82HIC CALL SCAPIN

4?4116 ;AD(5j~jW,NUWNJ

84;60E NPWwNO* WIRE POINTS

14 9 E Ww NO. WIRS

48 1 FORMAT(26H NW NPW 1NJ 91018)
WRTE8,) 1,PWH

tf9 C READOIN W SCOOROINATES
an0 17 1.1,

40'.80 1? ;EA (?3 5 )(XJ1IJaWW
'.685 12 F.41

14909C INDW(IleISTART POINT FOR EACH WIRE

04910 RE MUM,%8 (INOW4I),Isl,Wwl

4 '9 1 C INOWW110NPW + 1
~jZ RE A045til WROW I)1 ,NW)

1314C READ JUNC iN CORoI NA FES~oW
'.926 FIN .E@ I G Tn 53
36 (N IGm ! NJ)238 EA OAD 1) a3

494 EAUXJI)v

4946 EO fl(UZJ(III* #NJ)149485 1W
14956

494PAT(I,22X,'%EIRE COOROINATES'2, JUCINPREER',
1 495 6 6 X ,'IW'4 , XW ',6X v 1YW '.6 X ,'IW j! V JN', P R M T R 1 /



C'.958 2 LOX I J,.XvOR AO,5gI XUJ 005fUYJ I 5xv'UzJ'
4 '9,& HIjej
2496ZCTI LOOP LISTS WIREIJUNCTION POINTS, WHILE CHE CKING THE FOLLOWING$
4 '964C 11 EACIY WIRE MUST Cf(tTATN AN 000 NURSER OF P01 NTS.
4.966C 2) AC JUCION RU STCEITHER START OR T ERMI NATE A WIRE*
4.968C 3) CHE CKTHAT ALL JUNCTION POINTS ARE FOURD

49 '92 WPITE(61W2)IWQDfW
4.9?4 62 FORPIAT(2X.'WIWR',1T3,' lRAOWu*,p.'

C '98SC CHECK FOR AN 000 NUR SER 1JF POINTS ON WIRE Im.

4'98'. 0O 9C 1-1 1
4'966 WRITF46#63 Ix(IlIx(IrZ)px(I,3)
4 '968 63 FORNATI251,1 3 ,3F8.A)
4.990C CHECK IF WIRE POINT I IS A JU'4CTInN VOINI.

R'.992.IbGiJ.G.? IF IN JW Ij NE. Ii G8 TO 90
C'.996C CHECK THAT JUNCTION4 POINT IJ I5 AT THE START CR END OF WIRE,
G'.998 IF(IoNEsIt 9ANO. !.NE.I?) IERJu1

YRj~f~~t)IJRADO(IJI UXJ(TJ),UYJ tIJ)PUZJIIJ)

J58C4, I N 0 RWSDj1E TIOn IN WHICH WIRE LEAVES JUNCTION POINT.

850oC IF(1.EQ.IZ) INDTJ (TI *-
Q50 %C COMPUTE JUNCT(ON PARANEES

~8I ~ qADjjjJ3:jAqW(IWl
Q96 x J(J,2iJ,:X(I* INOTJ(IJIPJ)

c5u ? J YJ 13p JI xtI* 2*INDTJ(IJ)oil~508 105c CTIUE
5020 IJ0IJ+I5 ~C29Q ONTINUE

H0142 100 CONTINUE
15826C CHECK FOR6 WIRE OR JUN J T ON NUT ERR'IRS.
5028 IF(I RW.* 0) G' rI 960
32,C IF(IJ-1.NE*MJ .0'. !ERJ9NE.O) GO TO 990

1!390C WIPE PARAMETERS: UNIT VECTOR# UW(II LFt;THP WL(NSEG)
54 0 NSTOPw0
C544C DO '.0 KWIRES1,NMI TARTOINDW (KWIRE I

HTOPm I NCWI tXVIRE+II-2

5470 00 35 NSEGwISTARTsTSTOP
fluNE?.I

R18 3 ,



155 0C W LINSEG~oSQRTI Otl1*DL(1)GOL(2)*DL(2).DL(3)*DL(3I I

0554 00 34 .3
C555 34 UWi(NSEG,'i)!DL(I)IWLINSEG)

5503 CONTIE
056Z COMPUTETR I ANGLE FUNCTIONS FOR EACH WIRE
56 NSTART=NST 09,1

551C C STDPONSTOP * (ISTCP-ISTA4T-1)/?I563 D0,11 NGWITARTPNSTLIP
64 1J1 (N-2) +1+3*(KWIRE-1)

165 J~ .J1+1
652 J 3 +

5654 J4-J3+1
5660 DEL1'hiL(J1).WLIJ2)
567 Z D WL 1N )*o*WL(J 1)DFL1
560 TWIR f(N, 2 1(WL(J1)*Q.5*WLIJZ))/DEtl

560 TN R IN, 3I (WLIJ4)+8.5*Wt(J3))/tEL2
50 TbiIR IW /) EL I J)IE

;7716 TP W IN IDEL2
5 TPWI N.A lu-1./DFL2

5H 30 CONT INUE
74 C C ONTIN4UE

59 j F NJ3Eo 0) RETURN
195CC COP UTE JUt4TIO4 UNTT VECT'nRS AND SEGME'4T LENGTHS

00 216 Nw N
89998 0 1 6 J1, 2

s 990 11 DL(IIO J P ,Iv)-XJ(NJP,)
1611 WI.J(iNJ).SQRT(OL(I)*DLII)40L12)*flL(2)+DL(3)*DLI3)I

118i8 III noda l-OpuLrIwJNJ

11858C COMP T 2HALF TRIANGLE FUNCTInN CFNYROIO0 VA(AJES

6 2 TPJIN,2) -1/DEL 2
CO 9O TJU4C(N,1) uWLJIW 7 )*O.5*WLJIN.1 )/0E 1?
610 12C TJ UNC(Nt21m0 5*WLJ(NvZIIEL2~6 IC COPPUTE LWI~ VEC ORS F R J NCTIM(ISK).
I Z 09 IJ 1 5 NJ
2114C NOR" A U f4IT WETOP WUil

aR IUXJ IIJ)**?.UYJITJ)**24UZJI!J)**2)

06120 UVJ( IJI.UVJ(IJIlQP



C6122 UZJ(IJ)oUZJ(XJ)/Q
62CFIND 2 ORTHOGONAL UNIT VECTflRS IN THE PLANE OF THE D[SK( (URT E URZ).

16 26 UPT( IJ. 1)=.C
J612 8 URTI IJj,2)*0.O
6 3C UPT(IJv3l1.0O

C6132 URZ(IJ,1)sC.C
C61 34 URZ([J:2180.0
06136 URZIIJ 3)..
p6138 IF(UXJ(IJ).EO.O.Q) GO TO 91
061 40C FIND [NT (PS ECTI ON WITH4 X-Y PLANE.
16 42 URT( IJ, )1C
06 44 UPT( IJ#1I.-UYJ(IJJIUXJIIJ)
Q6146C FIND INT IPSECTION WITH M-Z PLAME.
G6148 UPZ(J,)1
16 50 uPZ( IJ :,:a-UJ(!JI/UwJ(IjIS6 52 91 6TO 94 G O9
6 49 TF(UYJ(I J E0.0OO O O9

16 56C FIND INTERSECTION. WITH Y-7 PL&NE.
06150 UPT(IJP3 1*1.0
*6 60 UPTIJ2 Ju-UZJ(IJI/UYJ(IJJ
86162C FIND 4I ER E 1T0% WITH X-Y VLANE.

16164 URZ, Jp6 91Z ).1.Cb j Tj /u j~I* 8.9 fCTCj94
6 0* (J Q3C GO TO 94

C1FIN INTE 1 1 ? WITH X-Z PLANE.

61;6 U! T jJ&31;IUXJ(IJ4/UZJ(JJ

1618Up Jo 1 .0Oj l li z~ j

6 64 94 CON NU

6 66 Ra POTIURT IJ,1)*'2.URT(JZ).*Z+U'T(lJ,3J.*2J

690 UR( I J URZ(! J.9 ,IRR

96 UP L( I: *URZ (I J:)I RU
URZ([4p3IuURZ(fJo 3 IIRR

6~ 6 95 C ONTINUE
6 0 RETURN
6 ? 98Q WPITE(6,9811

63 981 PyPI4T(Ito **** ERROR IN WIRE 1INPUT-1

111 M3 fqRO IN JU~lfTI'3N INPUT$)

16;SC-----------------------------------
~6, SU--SPOUTINE SBOTim



C6610C SKIP DOr INPUTS,
662( REkD(5,49) NMf)9EvNPTvN8AND
663C READ(5,49) NP

C664~0 49 FORMqAT(3I3)
1 6?5C READ(5,53)(Y JpI-1,NP)676C, READ(5,S3)UKBlIvNP)
06770 53 FORMAT(10F8.4)
C6870 READ(5,531 SL
C7600o RETURN
C7610 END
c762C-------------------------------------------------------
07'630 SUBRCUTINE SCAMIN
C?640C
C765CC SKIP CAP INPUTS.
76708  REAO(5#1) NCPNPP.,NF

S7680 1 FORMAT(313)
8769f0 IF(NC*EG.O) RETURN
77CC IF(NEeNE*01 NFONC
?TIC REA0(5v2) XCYC

07720 2 FORMqAT(1OF8.',)
C?730 READ5iS,? (ZC,-llNC)
C774Lo READ 1 2) 1 RH CI-1.NPR)
07750 IFI NE. 0O.O) RETURN
C776(. REAO(5p?) (ZE9!-i sNE)
(77T RETURN
07780 END
C7785C-----------------------------------------------------------

9 SURPCUINE ZLTST(NINJ.L,#L J .NAMINAMJ; ZI
889C WRITE Z IC PTHE LI NF-PINT ER UlkIJ MATRIX 8Y COLUMNS.
7810 COMPLEX ZlIl
8820 DIMENSION LI(1).LJ(1)#NAMI(1 )#NA4JII)
S7830 NCOL-C
2?840 DO 1CC IsIplNI
J;5 1C( NCOL-NCOL.LI(r)6- NR1l
S7870 DO 3CC J-1,PNJ
SeC IF(LJ(JI.EQ. 01 GO TO 300

C7890 NC-i
C?9C0 0EC 2CC I-1,NI
07910 IF(LIfII.E0.L.) Gn TO W0C
07920 WkITE16pl) NAMIII)vNANJ(J)
C7930 1 FCRMAT(/p2H ZvlKA4*34 - P4
C794C (I-LI(IJ
c 795G Kj -L J(J)
C7960i KI-(NR-I*NCOt#-NC
c797c DO 150 KK-,pKJ

0900 K2.KI*KI-l
799(f WRITE (6v23 (Z ('(3 K-KL.'(?

isco2 FORMS T ( IX# (GIto4 1
j0G150 IK+CL



~8030 00 CONINUE
J6030 200 NRILJ(J

300 END
%8%/~EOlP



669568888 00000000o TITTTTTTTTTT ZZZZZZZZZZZZ ACCCCCCC ww wV
116969RORORR 8 400000088 TTTTTTTTTTT ZZZZZZZZZZZI ECCCCCCCEC WW wv
asso 8803 TT zz Cccw WVWV

8e 00 B TT CC wV wV
Be Be800 0 TT CC WVwV
Be as8400 BE TT pI RC wf vu
88 sa~ se 00 cc T zf CEcw ww w
OPORAR8848 00 c TT rZZZ z CC wV wVw WV
B8 888 00 c TT Uz cc WV V w WV
B8 Ra800 sJo TT 77 cc wwV VwwwwV
go! go00 cc0 TT z7 Cw wV wwwV
RP BR 00 oc TT ZZ CSw VVV VWVV

89 8 00 01 TT 17 cci cc Vww VVV
88SOBRO818q 000000002F TT ZZ77ZZZZZZz CCCCCCCCC VW VVV
B8SBOO85RB 00000000 TT ZZrzzzzzzzzz CCCCCCCC WV WV



LOICGBOTl, 93CT3CCPIIZCCOO, STCW3.
COII6ACCOUNT, 032fSm,8OT2h.
0 C1ZOANNERS(OUTPUT) *Jo PUTNAM*DEPT !?'O*RLfl 110-4**
C13 300FINE(CUTFILmZCWX)
CCI38FTN(R,GPT-2)
C014CLOSET(PRESETaINDEF)
C 8 15CLGO.
CO 2iQEXIT.
C023C/ EOR
C0240 PROGRAM BOZWI~J~UPTTPS1PT*AEwUPT
C0250 1 OUTFILPTAPE7s1UTFILI

BUii 8TZCW GENERATES TRE CAP-WIRE/JUNCTI0N MATRIX.

SPS8C UNIT 5 IS THE CARD RE ACER.
00260C UNIT 6 IS THE LINET*RINE
COWz? UNIT 7 IS A 0ISK F T A RA~UTPUT OF THE I MATRIX*

siso COMPLEX UPA3tZ(640C)
282l cOPMON I AVE/ R

COZS4 COMMON 180111 HfV3DENPT#"9A'4D
~ 6 CDWIN 180121 qPRLPYe(83,,X8(83),rRl(82IX61(82)

08288 OMMON /60T31 DH(82),SV(82)PCV(82)
0290 EOMMCN 190TSI T(I6ChvTP(I6O)vTZ(I6OI

21 COMMON /60T61 IEDGEPIUNIF
C9 OMMCN /CAP1/ "C;XCRYCIZC(2)

C 294 COMMCN ICAPI NP PP OC 21),RHOC(20) ORHOC(20)
96 MON I AP31 TER7 CCT( 3)TC WN (2)

u?8 COMMON /I DGII NEE2)Zat 10)
18*2 COWMN IEDG2 TCE(1)T CE( 0)iT9EI10)iTP8E(1O)
04 CMMqN 6WIRE1 NP I l YWI1O1)RZU( c1),

188 1 (X~w10 lpYW 10)Zwli
31 EOMMN /lilRE3/Nv~)()R0

E312 COMMON I IRE4t LWvTW 196 )TPW(196,IDT(9
C0314 EOMMCN /JUNClI NJ#INDJW( 10 IPRADJ(1O),RADD(10)

C~h COMMON IJUNC2/ TJT?0)PTPJI20)#INDTJ(10)
08317 OMNIUC/X(0pjl~z~o

0)9 ComMON IJUNCS/ UXJ1(1 0 )UYJ1 1O)iUZJI(1O)
181109 COMPC14 IJUNC 61 IJJ2(1O)#UYJ2(10),UZJ2(101
3 DIMENSION LI(3),LJ(2),NAMT(3),NAMJf2)
10 4 DATA NAMI,NAMJ I4HC(T)P,4HC(Q) 4 HFDGE,4HWIRE,4HJUNCf

44 ETA&376 107
4 5 READ5# SK

1438 2 FORMAT(9H1 BKSIE1507)

a045C CALL BOTIN



li4C
00 CALL CAPIN
5 6C A L L W I R E I N N , W p , N

08371C VIE C

6040 NP.W-31

l~S4S LC2-LC2
W %lI*t""

858 ?!j.2LE .ILW+WJ)n"o

8C CONSTANTS USED 
IN SU ~MATTO P~qE~4EEE~NS

***ENDINITIAMIA
TIO"~O A&E~ *

C ONFUTjTIC" OF 1149Eq)ACE ELENENTSO

5ECAP-gK ELO2L

5Do 31 Cov%

5C U7L 14 l

I0 jii I 4

7 :0 1'

DOj 7 II~*

i +,," l i 2 Pit S P I )
lPHOUxE*XEYYS*Y+Z1417



02114C RN.S RT(R1421~~Z:i6 AuE XP(-U*BK*RR)/4.I IRR21 295 CAP-WIRE IMEDAMSE e LEMENT S CMPUTEO.
Q297C Z(L I a iTM' Z iL Ia Z

1118u(1 ;(l+Ar*((CV tPIP *OXEV 2l+SVIJ~P2 '*"y (JZJ
32 I 1K2)*TCT(IR7)*A WJ)T(3PfdWI3 /NC ~

ZIL2)iZ II. (CC(P)DX(2)SCf~lDW(J2))*
11315 1 T ,*VJIDWJ)(P

2325 2 THIR7/RIJ*TPW(J7)lBK2)*TZ( fTI?*A!C3 )
CIONTINUE1110 T ONT I UEC ZL

fileal ZL I U*C ZL

J1416 32 CONTINUI
81211C NOT !F2!SA18 8T2?RCLUDEO.
2417C CAP-JUNjTION LOOP.
2427 D~ 3c J 1,NJ
2437 Li*Lw .J1*LCfE

46 0 1 1 :3
44 Do 'lli f.itN

47CCOMPUTE SUBMATRIX INDICES,
00 497 LfsL +IC

ZtLI:0.
16 ?C CAP-JIUNETIOGNIWIRE) IMPEDANCE ELEMENTS COMPUTED.
26 9C ZILI) a 77 p ZL2) P
Ci72C CAP-JUNC7ION(DISK) TMPEDANCE ELEMENTS COMPUTED*~3C ZIL1 OTZTUI ZlL2) a Zg.

£726 200 CONTINUE
C~29 IF(NE*EQ.O) GO TO 900

?3CEDGE- W ISSLOOP.
tts0 L9 (-1 1 (LC2,LE).LC2I 761 J3.IJiy*4

8 1~ C COMPUTE IU PATRIX INOICES.

P1 DO 3J 0 Julv4

£29(p 1 ~4*IIP-1)



2910 DO 371 IIPul,'.

0 39 1 I I R P +

295' 1Z7:*M7.1
119994 IA~P ;: BS IVINI1**-RrC~qI*2

9$RIR+I IRZ)*1, 2 )

9 8 ofu ?+R102

CE1*R7)IRHT9IR+II)*T7IP)*

1402)QI(P2

Iss Z WI J2 TS Z7 $TPWJ) 62*Z(P1
Ill IR. I aU* T( Z 0 2

,78 43 I(Ul.MC $4*PIR

1330 EDGE-JN TIOWIRE IMPEANCE E EMENTS MPUTED

OHM5 .3 C(N CE R71UE( 2

31 2 TCE____________W_?___B______T________



03390 430 COgT I UATO IfZUEAATC3400C *** END AL CUAIN~ UNTI *
C 34 9CC CONT INUE
4 0 PRINT OUT IMPEDANCE MATRIX Z BY SUBNATRIX BY COLUMNS.

j4 10  ~ L W~o
432 CALL ZLIST(3.2,LILJ,-NAMI.NAMqJZ)
44SC WRITE Z P) TC DISK.

WRIE 71 (Z(Iltlul.LCWJ)
48998 j N)T NUE

345 SJ8 TC-----EN ;-- TD --- ----------------- --

83 255C READ SOT COORDINATES AND COMPUTE ROT SEGMENT ARRAYS.

C3515 COPMCN IB0Th/ 44DEPNPT#NSAND
C1520 COMMCN /80T2/ 4PiqLY8(e3).Eq183),YB1(82),XB11823
C3525 COMMEN 180T3/ 0HR2 )#S%(8?)p CYIs2)

pSJC OMFO 1BOT5/ Tf 6C),T (160 PTZ(160)
33IC5 COMIA /OOi6/fF0GDFs!UNJF

C3540 REA"(,4 9 ) tdPO'9, 4PTN!AWD
C545 R 6Au M5491 NP
S3550 49 FORMAT 3131
83555 WiRITE (6,48) NWIDFPNPTPNB ANDON3560 48 FORMAT (32H4 '4MOE NPT NeAND NP*/p418)
3565 READ(5p53) fYB(I) .1- NP)
357. R EADM53 1 XB I I1p.1 P
3575 53 FRAT 1GFl.4)P
13580 WPTE(6* 5

13191 4 6 FORMAT(1X, 1(F.41

~3620 CALL PLCTSIXUYRPNP#4i)
C 3625 RE AD (5, 531 PL

~63 ~ 47 FOlm AT4111H 4ALF-LENGTH OF POT uc1Z.41
164gC CHECKIFICI CONTAIN ,AN OflI' NUmFRER IF POINTS.
64 IF" MC(hP2)*NFe Icr( Tfl 980I650SC CHECK IF GENERATING CURVE TS nPFN flR CLOSED.
1655 If GEM!
3660 DG*
1670 Ys(Np#61IuYB(2)



C3675 XB(NP*1)uX8Iz)
03680 YSfNP+21wY6(3)
13685 XE(N +2).KD(3)

1 69 NPumP+2
369 WRITE(t,-661 NP
3700 66 FORMAT(I/,3H qOT (FENFRATTNG CURVE IS CLOSED* NP a 913)
3 305 10 CCONTINUE
I~tGC CflMPUTATIrWN OF BODY SFGMENT PARAMETERS.

5 DO 57 !u2,N"P

RR1uYB(I 1-Y11 121

17IC5 DH~i !?X)n.SQRT(RR1*RRI+RR2*RR!)
70#0 XBI121m 5*( XfI )iYB( 12) I

74 S 1112)-.5*IYP(1 ) YBI 1?))
jV(I1IRRI1D14([I

Ifn 57 VI l)=RR2/DH(12)
3 60 57 ONT MI I65 CEC I H SEGMENTATION IS UNIFnRM.
3 7 NP1-NP-l
?80C 00 60 I*2.Npm1

~ 60 IF(RR1lI0q -ORe RRloGTo1.Cl) Gvn TO 20

36 0 ~
3825 WRITE6,07)
36 0 67 FORMAT(I, OCT GFNEPATING CURVE HAS UNIFORM SEGMENTATION11I5 20 CONTINUE

1 CCOMPUTATI ON OF TRIANGLE FUNCTOn4S To

N1aO -3)1
61 NIONM
83 420J- )+2ID

16 J:J*



C3935 0 75.40#N'4
*3940 75 TZ(lJ
S3945 IEfl DC-E.EQ 0) GO TO 76
3950 1 Z(1u2o-T (l)

0 3955 TZ(2)u2.-T1f2)
p 3960 TZ(NM l~29-T(N"4-11

C3965 TZ(NM4)u2.-TINN44
C3970 76 CONTINUE
C3975 RETURN

139885 981C FORMAITf ,' /v1**** EVROR IN RIT INPUT81
3990 STOP
23995 ENC

C4000C ***************************

4 CWRITTEN 2/1174 qY J. Me PUTNAM D)EPT 220 X23877

Ci O THIS ROUTINE PRODUCES A LINEAR XY PLOT.
435C N IIS THE NUMBER OF POT NTS Tn BE PLOTTED,
4C4C NR ISTHE NUMBER OF R WS TO I F USED FnR THE Y-AXIS

845C NTINC1MS liiVSSEB 0AglfIJHN45C NC IS THE NUMBER OF CnLUMNS TO @E USED ES QR AK IS62

460 REAL X(1),-Y~iI.HEAD(1OI
4I INTEG ER LINEVl1l ),BLANKTRPU

4DATA ILA KS A ,L S I114 91H ,14+1

430500 MA(OD4H 0Y COORDINATES, + INfDICATES TRIANGLE PEAK)
WRITEMtt504)

4 5 MAXaY( Ii

ZS IF X Hi.LT:XMI4) XP'IN~Xj
18 I X. ) T.MAX) XPA Xf

C413, F(Yll)eLT.YN) YPINUYI
414 F(Y(II.GT*YMqAX) YPAKUY([l

11NFT ;AMI
055 I(YPAX-YININ.GT.DEtl DEtsYMAX-YMIN

94 X IMAXIN I NiDEL
41 MAX*YM INDE

S4IP 0YaIYMAX-YPINl/INR-1)



jj6QX(Ml .AND. Y(1).EQ.Y('4lj JEOGEmO

4 00 Jw1,NR
4ill 8 J~Eq)uLAN

230 YUmYL
435 YLuZ-DY/2.

SH44 ?F(y~in!G#EYUIGrl TO 9

jjg tjlj.:l, )GnTOX( MN I XMAX-XM!N)*lNC-I3,1.5
416 IF~f6T.Ni) KwNC

61 LI 91 SAR
I N?(1*2*EO.1) LINE(KlmPLUS

44 FII DGE.EQ.Cil GO TO9
160 filEQ I , 0R. t*EO.NI .IrE(K3USTAR

71 IfIE698 Z.(LIt4E(K)pK.1,NC)

4 00 RITE 6#504414305 UP
EN t;30921!

14119 SUWRTI 50)A~lp lHAf!Mw~N

043275 C0ORN I CAPI NCXC Ye7(Z
g83 8 DNNAIXIJNJA2 NRR.RHOC(21,A4CI12.H%(20

4151C ~ N ,NPCUtH C sH
OPAT SI4 111A IPT N CMUECA RA~

NE)N4W113 2HN1O~ PBPB81 (3*R~2v~(2
147 OPNIA / CXPCZ(43oo"NIA2 00HO lIO~ 0ppO(0

4 5OMN/ P/TR3)*I--PP (3)TE(6



~4*55 IF(HE*0i4E.O PEAD(SP2) lZEMP(1),* NE1

4454 FO MAI 1C. xc YC zC ZE/I
1 4470 Do ICO Ila ,tC
4075 IF(NE.EQ#O IdRITE ie,5l IPXCYCPlC(1i
S4480 !(EN.)WIE65 1,XC*YCZC( I ItZE(I1)
4485 iCC CONTINUE
44;0 5 FPMAT(I4; 4X,4FS.4)
14495 WRITEI6*6

05 1 nGO4~el TO 980I 5 4 CONT NU
4 50 00 51 1 u2pNP

4 55 121-
4560 RRIS 91412 )-TC
45 5 R~jX i 6 iRi(n1i2w 2 Rut
4579 ACI4 ~sS((1)-lXC)*(YB(1)t)+(t 123-X8I 133*
4580 1, O (VS I#)YS(lJ)+fXC-XRII )M*Y +Y9 1 2 M)29

1#595 57 CON i' HUE
4600 00 61 1u2pNPR

4605 1201-1

461 PRH? U12 )RHOC 11)-pHOC(12)
46HC 6? 90WK ?U
46 SC CO9IPUTATIENCF JAP TI ANGLE FUNCTIONS.

46 8 ho 4PR 3)l

460#, JZ*2*(J-1 , 1
4645 Ja.Jj~
4650 J4 8J4655 JuJ44l
466C J,*J1+

460 JS.J7+1

4 so DE ADRHOC (J2)40RHrCIJ3)
4685 Oj~D;QOCE(j4)4l'WC(J5)
4690 * 1:. ./DELI

C I J6 ).CRH C JI.,I~



I '71 TCR(J?Iu(ORHoC(Je)tDRHOC(J3)/2.)/DE LI'.720 Ti R(J61 .(ORHOCIJ4dI2.4ORMUCIJS)IME LZ
011 74 TCRfJ9)-CRNOClJ5)/?slDfL2
471 CC COTINUE

4f tC4wLC$4
4 ig00 ?5 I 10C'.

T 4 TI )~TR
4?75 T T PCRMI
'.75 75 CONTINUE
'.16a TUM(lV41u TCIC.1

4 Tj )4,_, CT(LC4)
41LT C C luTvCT(LC'.-I)

IF RHC I)I 0 GO TO 76
T t ) 2.-TCT('

4?5 TPJTI21U:TPCTI) ~qro

5. C COMPUTATICN CFEDEHL RAG FMTOS

4111 *I_1+
4.6 TP 07J) IDREL3CJ)2II CElJ7 .(DRHOCIJ32)2DEfl J3)/2.)/I0EL.
4.8;g DE L*MII -Z(C)
'14 Z BEIJ 6Z zI +oo25*DFL?
46.80; ZSE(J7)*ZC(IC)O'7*)M ?
24885 IFIDEL2.LT*.o.O GO TO q~
4.SgC EDEISATZL
248 TP8E(J6)i- 1 /tEL2
'.900 TPR W? 1ui OWL
4.90 TBI6) uO.1;
4.91.0 TSEIJ7IuO.Z5
4.915 GO TO 8C
4920 To CONTINU
4.925C EDGE IS AT+L
'.930 TP8EIJ6)m1.lDEL?
4935 TPBE(J7)u1./DFL2

4.95t~ 60 CUNTINUE
'.955 RETURN

149I6 986 F 04ATiII.*** P# TCAP INPUIJT'
C'.970 STOP



C4975 END
980Cc --- - - - - - - - - - - - - - - - - - - - - - - -j4985 SUORCUTINE WIREIN

499995E READ WIRE CCORDINATES AND COMPUTE WIRE SEGMENT ARRAYS*

5005 COMMON /IRE1I 4WXW(10 IIYW(1)9zw1101),
sol I00 XW1(l0C)f~YW1(l00c)1?WflICO)
5015 COMMGN IW RE2/ nH'W 10 IDKU(00)pDY~l1OCjOZW(100)
S5020 EOMMtJ /WIRE3/ NW#1NDW(1pRAnv(5
5025 COPMCN IliIRE 41 LWTW(I96)pTPWQ196).INDTW(49)

30 OMPCH /JUNC1I 4J, ItOJW(I0)vRAOJlIO), A0C(I
5 35 CE0MCN /JUNC21 TJ(?0)pTPJ(Zt~IINOTJ(1O

506Ci Nh.8
5065 NJ.

LWw0
558B READ(5*51) NI,4PWNJ

18fi 51 OR94AT(313)
I a WRITE(6il) NWNPWNJ

50515 READ(5o531 IRAW(Ip1.1NW)

J~j 5 2 NO 1 US AEMPOOI NQAIG

05135 READ(5#53) (RA0WgTIf1,NJI

5 0 REAOIS,531 0LIJ(0#~IalpNJ)
5165 READISP53) (UYJ C)T) !1#"J)

5175 5(l [ERj:C
15180 IER.
5185 WRlTf(6#6l)
5190 61 F DRMATCI,2?X#$WtqF CORDI4ATESlpCX#9JUNCTION PARAMETERSIP/,

45 1 26X,1Wl,4X,:X),''KW .K YW',6K ~, '

2fi IS'A LIS WTRFfJV14CTr PN TS HL CCING THE FOLLOW114GI

0521C L EAH WRE MST nNTIN N O)D N~ltQ O PONT-
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5235 WRITE 16.82) IWRAnW(IW)

5155C CHECK FOP AN 3DD NIUMBER OF POINTS OlN WIRE 1W.
5z60 TF(MCD(2-I141.2)*NE*1) IERWwl
85165 DO 9C I1aug12

?o 5V0RITE(6#63) IpXW(!)vYW(1)v7W(I)
S5275 63 FORMAT(25X, 13;3F8o4A

05C CHECK IF WIRE POINT I IS A JUNCTION POINT*
C5265 IF(IJ.GToNJ) GO TO 90I5290 IF(INDJW(IJ)*NE.I) GO Tt1 90
5295C CHECK THAT JUNCTION Dn1NT IJ IS AT T4E START CP END OF WIRE.
15300 IF(IeNEeI1 eANI)s I.NE.I?) IERJuT
85315WRITE(6,64) IJPRADD(IJ),UXJ(IJ),UYJ (!J),UZJ( IJI

5,3!0 64 FORM'AT(@+;t58X;13;4F8@4)
5315C DETERMINE DIPECTIC IN W'I1CH WIRE LEAVES JUNCTION POINT*

15 0 INDTJ(IJIul
C5325 lF( 0.1e2) INDTJ(TJ)o-l
533gC COMPUTE JUNCTION PARAMETERS.
253RADJ IIJ IURADW (I )

0 4 XJ(IJ).Xk(I)
05345 YJIIJ ).yW(I)
05350 ZJ(IJ SZW(I)

16090 C U
36 12ECONTINUE
13?0 H KFOR WIRE OR JUNCTION INPUT FRRORS.

5375 IF (IFRW NE.C) GO TO 980
153890 IF(IJ-1.NE.NJ *oRo XERJ*NE*0) GO TO 990
C5385C COMPUTATION OF WIRE SEGMENT PARAMETERS.
p5390 DO 57 Iu2#NPW

;3 D5 ";I )XW(I)-XW(I?)
054H5 DYW(12)aYW(I)-YW(1?)
15410 DZWII2)sZW(I)-ZW(121

£4~K TWi IZ) .C.5*(YWII)+YW(I2))
MUC ZW(12 a0.5*(ZW 1)+7W(I2))
5435 57 CONTINUE
440C COMPUTATICN OF WIRE TRIANGLE FUNCTIO4S Tue

5450 I0u.N
5455 11 IF4DWIWal)N
5460 12;!NDWIIW.1)-l
5465 LW 12-11-2)12

54;0 DO 74 1uloLW1

5485 isJ*
15490 J4 J3+1



05495 J5uJ4+1
M5CC J6=4*(LW-1)*1
0550 JUjt41
C55I ic JeuJ?+1
C55 15 J9nje.1
£5520 I NOT NLW )aJ2
S5525 DELI=CHW(J2)4D4W(J3)
553C DEL2 uDHW(J4)+DHW(J5)
C5535 TPW (J )u1./DELI
05540 TPW(J 7 1.I*DELI
C5545 TPW(J8 a -leIDEL?
155&. TPWIJ9)=-l /DEL2
s 5"- TW(J6)-IOHWIJ2)/2./IOEL1
S5564 TW(J7bu(DHW(J2)4DHWIJ3)/2.) IDFLI
5565 TW(J8)u(DHW(J4)12.*DHW(J5))IO)EL2
MRS7 TW(Jg).oDgW(J5)/2*/CEL2
C55? 74 CONTINUE
S5581 75 CONTINUE
558 C NOTE, L W.('PW-NW)/Z-NW
5590 If(NJ.EQo01 RETURN
15595C C014PUTATION OF JUNCTION HALF TRIANGLE FUNCTIONS TJ.
C5600 DO 85 IJu ,NJ
85605 MfIND J( I JGT*0) GO TO 80
05610C JUNCTION IS AT THE END OF A WIPE*
5615 J2=INCJW(IJ)-2
50 S J3uJ2+1

00 5625 J .2*(IJ-1)*1
05610 Ji J6+1
~5635 INDTJ(IJ)-J2
564g DELf1 -, fW(JWIDHW(J3)
15645 TPJ J6)u1. /DE I
05650 TPJ(J7)-le/DFLI
S5655 TJ(J6IaDHW(J2)12*/DELI
5660 TJ (J?)a (DHW(J2)+094W(J3) 12.1 DELl
15665 GO TO 85
567CC JUNCTION IS AT THE START OF A WIRE,
5675 80 J4:INDJW(IJ)
5680o J5 Jdq+1
5685 JB=*(IJ-1)+1

695 I J(I);J4
5700 DEL2mDHW(J4)4D4W(J5)
5705 TPJ(JS):-i:/DIEL2
5720 TPJ(J9) -1 ./VE.2
15_ TJ(JO1a(014W(J41 /29+DHW(J 5))/DEL2

C3ic COMPUT E UNIT VECTORS F(CR JUNCTION(DISK)o

~48C NORM2F U~ljiVJ (UJ).



UYJ II J .UYJIIIR
S5?65C FIND 2 ORTHOGONAL UNIT VECTORS 1IN THE PLANE Of THE DISK (UJI E IJJ2b.
5770 UXJ1(IJlao.8
?780 UzJ M-0

5785 UXJZ(IJlI-0
7?95 UZJ2fIJ) 0:O.

N5795 UYJ2(IJ);0O600 IF(UXJfIJ) EQOoO) GO Tfl 91
; 8CSC F IND INTERSECTION WITH X-Y PLANE.

80 UYJL(IJ)1.0O
5815 UXJ1EIJ)A-UYJ(IJ)/UXJ(lJ)So 82C FIND INTERSECTION WITH X-Z PLANE.
8025 UZJ2( IJ)1O
;639 UXJz( i).-UZJ(IJ)/xiJX(liJ

55830 91 IF(UYJ(li) E0OD0) GOTO9
0 5845C FIDINTERSECTON WITH Y-7 LAE
055 UZJ1 ( (IJ)1Oo
05855 UYJ (lI) -ZJ(IJ)/LYJ(iJ)
C5860C FIND INTERSECTION WITH X-Y PLANE*
5865 UXJ2(iJ)OoS 56T UYJ2( J) -XJ(IIUYJ(IJ)

1;? 92U GO TO 94
Be895 UZJ (IJ) -EJ(I0) GO TO 94

58 S9C FIND INTER~SE CT ON WITH4 Y-Z PLANE.
5905 UYJ2(IJ~o1.0

595 UziZ IJi)=-UYJ(liJUZJ(lIJ

;93 UZ~j1 jll)uUoJ1(IJ)/RR(IJ
940O £!J)**2GUYJ2(IJ)**2+UZJZ(IJ)**2)

5925 UXJ2iJfiluJX2 iJ)/RR
5950 YJ (J UUYJ IJ)/ PR
1935 UZIJ~(IJ)uUZJ2(IJIIRR

1965 RE TUR N
9890 WRITE(6D981l

S5975 981 FORMAT(//l~** ERROR IN WIRE INPUTI)
598Q STOP

C98 990 WRiT E16*9911
11990 991 FO MA T(/I#, * ERROR IN JUNCTION INPUTl)
05995 STOP
G6000 ENO



8568C WRITE Z TO TMI4~LINE-PRINTER BY SUOMATPIX BY COLUMNS.

0 CSe Iu1,NI
0658 10C NCOL-NCOL4LI 11)
06590 NRS1

SIUZ LJ E 0O) GO TO 300

18615 I ) .E Q.IIOIO)OTO20
60 RI (61 AM IT1,A7J(jI

j 625 1 FORPAT(/v2H ZPXPA~p3H 
- A4)

86 1 K:wM±1)*NCOL.NCI Ij 2 R OICK KlDKJ
6655 WRITER(6,) IZ K PlK2)
S 660 2 FORMATIt 06 14il'.
Sa 1 1C KiK* GLI
161200 CONTINUE
6 NRNRGLJ(J I

666' 300 CONTINUES 640 RETURN
8S18IEDR ENO



SBSS~8 00000000 TTTTTTTTTTTT 11111111 NN NN VV VV
S8SBSB 080093CffiV TTTTTTTTTTTT 11111111 NN NN VV VV

OR 00100TT 11 NNN HN VV VY
Be8as00 DcTT 11 HNN N VY VV

Ile 139 0 cc TT 11 IJNNN NN vv vv
Re Re0 on. c T 11 NN NN NN vv VV
as 888300 CIO TT NI N MN NN VV VV
5P595588R 00 cc TT NI N NN NN VV vv

- 85B88 00 cc TT NI N NN NN VY VV
Se 8IR800 0 TT NiN NN MN VV VV
Be 880n sc TT IINN NNNN VV VY
Re R80 on 0 TT NMNN VY VY
s8 88 00 Cc TT HN NNN VVVV
Re 8RB 000 000 TT it WN MN YVVV
"BesesBR88s 04,oooloOcc TT 11111111 NH NH VV
89988658 'J0i3fV3000 TT 11111111 NN NN VV



COCOROTI, P3GTI COCM 145C00,STCX3.
C01 1OACCOUNT, N03 26S,8 UT A.
CO 208ANNERS OUTPUT) *Jo PUT4AM*DEPT 220*BLD 110-4**
C013O ATTACH (IMF I LeZSS X)
0@135DEFINE (OUTFILaYSSX)
CQ 14CFTNfRu ,OPT;!)
G l70L DSET( PRESET INDEF)
001 8(,LGO
CC2 201 E OR
00230 PROGRAM BOTINV(INPUTOUTPUTTAPE5=INPJT,1APE6uOUTPUT,
C0231 1 INFILTAPEINFILOUTF!LTAPE7-IUTFIL)

2 83C BOTINV INVERTS THE SOT Z MATRIX, YIELDING THE BOTY MATRIX*
00234C
C0235C UNIT 5 IS THE CARD REArER.
00236C UNIT 6 IS THE LINE PRINTERs
C0237C UNIT :t IS A DISK FILE CONTAINING THE Z MATRIX.
Q0238C UNIT-1 IS A DISK FILE FOR OUTPUT OF THE Y MATRIX*

0250 COMPL X Z(I25441I.ZI?9?)vLOAD(I6)
0255 DIMEN ION WGHT(16)

COMPLEX Z1#?2jZ3,Z4
C0265 COMPLEX Z1TsZ2T,7Z3TvZ4T
20Z7(0 DIMENSION NZ(31)
0280 COMMCN NMPJK(4),LR(112)
2 C265 NFOlIiUtr-29G. READ(5pl) NMODEPNOANO

09Z READ(Il NP
0293 NBANCI1 NSAND-1
0315 WRITE (6p6) NPp4MtJDFPNBANO
80310 6 FiRPAT(/*324 NP NMODE NBANDP/#31101
0326 LS uNP-3S330 NMLS/2
8340 LSS.LS*LS
S342C READ SURFACE IMPEDANCE LAIMG.
1345 READ(5s8) (LOAD(I ), I.1, )
346 8 FORMAT( GF 8.4)
834? NMIaN4+i
C348 READ (58) (LOAD(I)PI.NMI,,LS)

CC349 WRI TE(6og)
0309 FORPIAT(/ ' IT AND I SURFACE IMPEDANE LOADING (COMPLEX)')

lim; WR ITF(C9 I (LODf(I), 1,MMP
c 35 59 FORMAT(//f(1Xt1OF8,4))

c 353 WRITE(6,5 ) (flOAD~f IuNN1,LS)
00354 RE AD(1) (WGHT(Il),I;NM)
C0355 REAM) (OGHT(1),!uN IPLS)

~ 356 DO 6CC i.LS
Q35? 60C LOAD I -)uOA(1*WGHT(I)

362 I3*NM*LS
11364 14*13*NP

C3?0 JK(1)el



90 JK(tl23NM1 M~10o JK( 2*tNNM *1
395 JK( I mK £31NM

318 WRITE17) NMODEp4Pv0p0pOO,0,0
4 0 WRIT[ )Do

0401 WRIT £6#2)
CC402 2 FORMATCII,46H THE MINIMUM AOTINV ARRAY DIMENSIONS FOR THIS,

4H PROBLEM ARE AS q OWl
Is if9 z5OWS G4r NZ LRv I

0405 IF(NBANDeLE*0) STOP

134 8 F 1 AN D EQ I OnTO140C,

4 FMOA .LT.14 z'~ F- ) GO TO ?00

0430C * **** 'J~RNH,~IE Z ROT MATRIX **
040LL S *C

464Lm3N

465 K5wLL
g466 WRITE(6p31 K1,pKK4,K5
S468 WRITE(5
8470 53 FORMAT(II,22H FULL MATRIX INVERSflnM)
472 NEXPsNMOE*NPFO0E
0474 5 READI )PON
0480 IF(EGc £1)) 100010

11ce IFflABS(MhoGENV1DF DOR. IA8S(N)*GE.MMOVE) GO TO 5
05O NFOUNDuNFOUNOGI

8%~6C ADD SURFACE IMPEDANCE TO DIAGONAL.

cf DO 11 J-1,LS
51? IF(J.GT.NM *AN9* M*N*Eo*.0 GO TO 11
5 11(l ZIC(I LOAD(J)
5211 IuI.LS.1
Is5 Klu(NIJMODE-1)*LL*t S*(M+N'IODE-1 )*LS

14A CISK4u(-MNMODE-1)*LL* 54(-N.NMOOE-1*S
INSERT ZI INTO T E Z MA RIX# US 1MG T'4 YMMETRIES.

T--L
96 15189N

199t .if7d.1LS

610 K3wK3+1
6 K4wK4+1



8 635C ZTT j~jTZTZ ,A40l ZlZ MATRIX ELEMENTS.
C0650 Z2ZZ(i.NN)
OC660 Z3 ZI(1I 13)
16;1 Z4mZII11414)! iCTRANSPOSE ELEMENTS.
C0672 ZIT:ZI(IIT)
S0674 Z2T ZI(!1T+NM)

068CC l(MNle
690 I(K1)oZl
7 00 ZINIZ

1710 Z(K +L1Z
ocn2c Z(Kl*L4)uZ4
OQ 730 IF(M.EO.N) GO TI 12

0760 ZtK2*NM)u-Z3Th? Z(K24L3)-Z2T
780 i(X2.L4)sZ4T
1790 F(N.E~o-41 Gn TI 15

1180CC Z(-Mo-N).
~981 lIK 3)uZl
a (I Z(K3+NM)::ZZ

C844 Z(K3*L4lsZ4
88085C 12 IF(M.FQ.-M) Gfl Tfl 15

860 z(-Ni-N).
8?0 Z(K4);Z1TI,880 Z(K4*NM)wl3T

890 Z(K4+L3)-ZZT
190C Z(K4+L4)uZ4T

21o15 CONT N

C95C K4aK4+LL-NN
;u960 2C CONTINUE

CC97() GO TC 5
Oe 098 o1o CONTINUE
C905 IF(NFCtJNOeN~e.EXo) Gf' Tn 490

1(#987C INVERT THE Z MATRIX*
Ca9zo CALL LIhFQ(LLv?,LQl
CIO OC OUTPUT Z MATRIX BY fmnn'F WtmeFRSo
S010 KNODEZ2*N4OflE-1
02t 00_15C NNoIKmlF

iC30 Na-NMODE*NN
C 040 0 LSO M'4ujItflE
05 Me-NPCDE+MM

1060 1120
C IciC aNNO- LLL.(.~'O-)S



0 10c DO 125 JmlvLS
109 DO 12C IslpLS

1110 KwK.1
112C Zl(IJ)nZ(K)c 130 12C CONTINUE

C1140 KuK+LL-LS
1 150 125 CNI NUE
1160 CALL LISTUINZrl

?0 150CONTINUE
150i GO TC CC

C1190C ***** INVERT THE '4ANnED 7 90T MATRIX **
1 02(C- KP!ODEu2*N#4ODE-1
1220 K2sKMGDE-NBAND42
1138KZ=KM'CDE-K 1.1

1260 DO.2, Iw2vKmnqFv~

1280 IF(I*GT*KZ) KZOKZ.1

3 RKaOE*DLSSIIh-,LS

ADDS K AS : S N O OT 0

13211 KSILS1

1 2 ~~NEXP NNDE-j)$)(ODE-4LI(Rmn*N?)OD 1DEZ(NAND0E)2*
C104I-CN8NIDE2-1 *MDE- -MND4IODE- -ZIMMDEN) *L $ S

328 210 220B(MNjE-NAD GO 1,NMo

ImRA~)(I(!11LS



4 C ~11-+

2I 46JC K4aK4+1
146C ZTT v ZT , ZTZ ,AND ZZZ MATRIX ELEMENTS.

01470 ZlwZI(II)

~490 Z 3uZ (11+131
15cc Z4 Z 1(11+14)
115 IC TRANSPOSE ELEMENTS.

1504 Z2T:ZII( IT4NI)
81j5t6 Z3T ZI 1(11113)5 a Z4T*ZI(IIT*14)

ClOC Z(MpNI.
C)520 Z(K1 3uZ1
C 530 ZIK 1 NM)mZ2
01,540 ZIKli ) Z3
155O Z(K1+I4 uZ4
56~0 IF(MoEQ*N) GO TO 212
H Z0 (NAM)o

fiss0 Z(K1 3.711
1;590 ZlK *t4P a-Z3T

1 1628C Z(_MM *EQ.-NE 61 TIn 215

6 Z(K +*N u-Z2
016fo Z(93,131u-Z3

01670 Z(K3*14)nZ4

fifC F~E*N GO) T9 215

81;18 dIK4 )PIUZT

770 K4 MK 3 3T

f790 220 IONT INIJE
58 KluK2*NM

i8 v GO TO3 205
Of182 300 CONTINUE
a ,1 IF(NFOUINC.NE.NEXP) GO Tn 490
Of NVR HEZMT7CANDTE LIST TH INVERT ED MATRIX.



1040C ***INVERT THE DI&GOn4AL Z BUT MATRIX **

1613 K3wLS8 K4s0

0158 55 RITE4155)
060 55 FORMA ( I26H ITAGONAL MATRIX INVERSION)
1862 MEXPeNNODE

111661 405 READII) MoN
870 IFECFil) 5COP410

0880 410 FABS(P-N)9GT*0) GO TO 500
890 IF(M*GE*NMODEI Gn TO SOC
900 REAM() (ZI(Ilota1,LSS)

925 NFOUNE*NFOIJND*1
9 6C ADD SRAEIMPEDANCE TO DIAGINAL.9SI 1-1
119 ~ D a 011 Jm1pLS
CIjJ4 1IL;N:t6(*.Q0 GO TO 411

f4 991 14 a(1 11CA4M)

c 9 52 490 1 tI/,+1H

1C NOTE NUBE F ASUPAT ICE C FO N E S,
0 a4!8 ;IN

lot )********i*******~*** L*******
11 1 25I~W

ATR If IlOj+NE



I223 L Rfl)-I
2W 20 ON? INUE

2250 P11.0
226(o D0 18 MwP1.,1
22?C KOM
2280 K2=M1.KS2300  S1.CABS(C(K2))

820 00 2 I=FMLL
Z0 Kl1M1+I

1131C S2*CABS(C(Kl)l
0233C IF(S2-S1) 2,296

134C 6 K-I

2360 2 CCNT;SINUE
123?c- LSaLR(m)
C2380 LR(M)nLRCK)
0239C LP(K()=LS
9240C KZuP11.K
H2410 STflRoC(K2)

C244iC fK1J1
S245C K2=J1414
22460 STC.C(K1)

i~hC(K1 ):CI912)
Z480 C(K2) ST/STJR

00 49 J1.JILL
IWO 7 CONTINUE

J2;jj K1=M4t
C (Kl aleIS TOR

25JS DO 1 1PL
E25 IF'I Pll

55 12 lll

C257c C(K1)*0.
C2580 J1-0
259 00 IC Jxl#LL

126r.0 KI ,JlI!
2610 K2sJ,!

S262(- C(K1)sC(K1)-C (K?-)*ST
S263(; JluJ14LL
E264C 10 CONTI NUE
S65C 11 CONTIP.UE
H660 Mlo P12*1
92670 18 CONTINUE
2680) Jiac
2690 00 9 J-lLL

C2710 14 LRJwLR(J)
C272( J2-(LRJ-1)*LL
C273C 21 DO 13 [-1,11
C274C KZRJ2+I



??oCtK2 )oC (11)1780 E(K1)=S
?90 13ONTINUE

2800 LRII5VR(RJ I
J1820 IF(J-LRfJ)) 14p8,14
Z830 8 JlmJ +LL
~2848 9 CONTINUE
285 ~ RETURN

C21?t **SUBRLTUTINE LIST(Mt4,II)
114 PRINTOZ(PfNI ON THE LIN.E PRINTER AND WRITE TO DISKC FILE.

asCOMPLEX I (1
2890 C?:MMON NJK(4)

29CO LS 2*%M
02910 LSSmLS*LS
C291 5 IF(MoNE.NI GO Tfl 2CO

292C WRITE(6,2) MN
11982 FCRMAT(4H1 MuI3,p4H Nu,13,II

2940 E0 14C ,3)
UPSi 3 FORM T(2H Y;Ill

129 DO 140 IaINP

11, 8 WRITE(6,4 (ZI(KI l(KK1K2)
4 FORIMhT(iX, lOGlI.

03030 140 CONTINUE
3 5 2CC CONTINUE

11 40 WRITE (7 MN

IS658 IR fTI(7) (ZI(I)PIO1,LSS)

3S68C SUIRCUTINE INV'RAN(LSNMODENBANDNZAZWCRK)
**3001C* ****** ******** ********

818880 THIS ROUTINE IS A 4ODIFICATIO4 li A STAOARD INVERSION ROUTINE
8C (FOR SPALL MATRICESIEUSINt LU DEE OMPOSITIENSWPTHVTTXPIIF

218C ALL REFERENCE I EEMY G WERE HANGED N A RIX R ~ N
8F~ ASJJJIE THFENQ0 TH PRO JRAM DjJ&IPTIC N. ALL COMMENTS IN

11807 TH CRAM ANFERCE TEOR I NAL GRMI90C THIS ROUTINE WILL INVERT A BANDED MATRIX. NBAND-1 IS THE NUMBER OF
BANDS ABCVE AND BELOW THE MAIN OIAGONAL. ONLY THE BANDED PORTION

JIM F MARIX A IS STORED BY COLUMNS*
3120 COMPLEX A(1),Z(IW0RK(1)



313 N TEGR N1Z1 +THE NUMBER OF ZEROES RF OW THE SAND IN COJUMN.I-i
151E+T B OF ZEROES AROVE THE PANO IN DLUMN to WHERE NZ IlaOel Ir :;!TE !THLCAIg;:OfEEET A(T#J IN THE BANDED PORTION OF MATRIX

IfIEPERFORM THE LU DECMPOSITION OF A# WHERE U HAS UNIT DIAGONAL ELEMENTS*
N. 2MOODE-1

1LS S.L*Lf

6 Jl J-1

7 'L.(NIJ1.J1-NZ(J) )*LSS+1
C CALCIJLATj TO(Ipj)oG.8N)G o2

JFJ AB~II-K3 !E 8M OR.i+ ARS(K-JlsGE*NBAND) GO TO 15

KUn(N*(J-1 *K-NZ(J1;1H+
CALL MULA S LS MA(I)P LU

015 81NT I UE
IF(IE0.J) CALL LINEO(LSpA(fL),LR)

34 C2ALCU LATE +(J I
14 0 I F(JE Q.Ni)1 GTO O
440Lw( *(J-1)*J-NZ(J )-1)*LSS+l

DO 30 I&JP#N
41 I as~ )lJ GEsNBAND) GO TO 30U. IU N* )+ I -1)-?t)-1)*LSS41
4 F(DOE~I GO T O 9

11 KL= N I(-1 G E NJOR* IABS('(-J)oGE*NBAND) GO TO 25

15 KUu(N*(J-1 +K;NZ(J)-1)*LSS+1

1510 C ALL MULT (LS,( MU) AfKLlA(KUl)
5'. 25 CONTINUETLpfRp(~,Ari

;529 CALL MULLSWRKAI,(I)
13570 10 NT NUE

118CEFINDHECINVERSE OF AXBY CO UMNS. ESOLVELZ;B& WHERE 8 IS A COLUMN
9 FT"EIDENTITY MATRIX. TH N SOLV UXmZ. XCLL THE N BE THE

628 MO2 1 JT,



1364CC CALCUATE Z FOR COLUMN J OF THE IbENTTY MATRIX,
65IL m(N*(J-1)GJ-NZ(J)-1)*LSS *I

3660 1 AL REP AC(Lf6Z118-1J*LSS41)pA(ILI)

116698t DO 115 1uJPPN
AfL ZEROCZ( ( -)LS4)

13?4 IF(ABS(-1) E.NBND)GO Tn 110

WeSO flS FALL M4ULr(LSPWORKve(ILIZ((r-1I*LSS+l11
C3980 LoN
C381 DO 150 IuZN

1348IF ( * T;J) CAL'-. ZERO(LSPZ((L-1)*LSS,1)l

C 660 IF(I*89 (K-t G * B W j G O TO 140
388C ALL PULTS(LSPZ((L-I)*LSS41),A(KUhPZ((K-1)*LSS,1))

389C 14C CONTINUE
90-5 CONTINUE

119910DO 160 Lw1pN
3930 fimsi+
S3940 16C CALL LIST(M1vM!.Z((L-1)*LSS.1))
13950 200 CONTINUE
C3960 RETURN
03970 END
398gC ****SUBROUTINE ************** *s**s**s*****

C3990C Au A - a*C
400 COMPLEX SA (I()pC(il

C40 0 DO IC Js1pN

4350 1 s COTIU

'-'a41 - -2___



C4140 RETURN
14150C ***END
c455C

6C*,SUBRgUTINE FULT(NvA,8,C)

4 88 C aCOMPLEX SpAl1)ipS(1),C(1)

41co DO ICC Jm1,N
4 1 DO 86 !m1,N

4250 DO 50 K-1,N
4268 SwS+B(IR)*C(IC)
42?v IP=IR+N

C4310 Ca +

SU81 ORTIUE RPAENAI 543 RETURN
04360 END

04411CC A 0

04410 OP A( 1)
44 C DNZ!N*N PN

S4440 END

044-0 - - ,



ssUBssDsse 00000000 TTTTTTTTTTTT1' 111111l NN WN Wv VV AAAAAAA
bessssss 0000000000 TTTTTITTTTT Mtzi! Nm NN VV VV AAAAALA
B BOB Dun 000 ifI KKK NW WV VV LA AA

00 T I M N V V A AAfi 8B8  0N 1! II I4 NK VV Wv AA AA
if00 11 NN NK NN V VY AL LAAAAA

E011111 00 TI 11 N" "to WY v AAhAAAAAALAAA
Be BIBS no 00 T if NN HN NN VV VV AA AA
Be as0 no on 1! N4N "N"" WV Wv AA AA

a es 01 NNNN Vvv Lv A AAto BeS a0 080 1 if NM "NM vWvv itA LA
Bessessess 008080000 TT11111111 N" Nil WV A& AA

SaU 0 0D000 TT itill "N N WV AA AA



CCILOCTtP3ChT2.C4CCC')e T CY..
CCIOACCOUNT, M032tSvi0T?h.
C012,AANNERS(flUTPUT) *Je OtjTNAPi4*3PT ??O*RLI) 11--4**
C30ATTACH (INF ILlaYS SX)
CC13ATTACH( JNFIL~vZSWX)
CC132ATTACH( !NFIL'~aZWWX)
SC133 AT TACti( INF IL3=ZCWY I

135EI~XT*
CC136nEFINE IOUTFILuYSSwX)
CG14 F TN (R3uOPTmZ)
E Cj7~LDSET1 PESEIs INDFF)

CC220/EOP
0?25~ PRflGRAP BIT INV4 I NOUTOLtT3ijT9TAOF 's 14 PuTTAPEEfsOUTPUT v

16 1 INF1L1,TAPFI.!NftI1,1NP:TL?,TAPEf'uNF IL?,
CG 2o 2 INFIL4sTAPE4s1%cTt~pOUTF!L, TAPE'uIt]TF IL,

MIC 3 INF!l3sTAPE3w14F1l3)
CO~ 33 STINVA INVERTS THE~ AfT I 04ATQTY WITI WIRE ANCICR CAP A00fl~iN[~S,

SC 235C UINT 5 IS THE cApfl upArEp.
CDZ3bC UNIT 6 IS THE LINF 04INTFR.
C238C UNIT 7 IS A SISK FILE fOR flUTOtT nF Vw Y MATPIXo
239c UNihT 1 1S A VIS( rILF CITA141Nr, THE PT 4AIP.
0Oc4C UN T 2 IS A CISh FILE CP'NTAIwN0C THE n MkTRtY.
CO241~ UHIT 3 15 A DISK 9I 1 t rnoITAJ!J~r PART IF T04E C PATRIX.

43 UNIT 4 IS A 015K FILE CVnTAtN14U, THE S 4ATRIX.

C245 CLMPLEX P1112ik4I C(5170A),Q(5176) .S('3C04)PYI(23C.I
ism ~COMPLEX Wl 1)W(9
2!2 CDP'PLI LflAD(4S)

00254 DIMEN' ION WGHT14P)

226C DIMENSION LAD(I5
~27C COMMCN /ORDFQ/ 409Pr(7)
H285 NFOC00wC~02 0 READ1I) NNODI,40NCvNP~pNFoNWpKNW'J

C0292 REA0I!) PIRD
C8294 WPITE(6,21 IO'Ot).NPIflfFNPHCoNPQNE ,4hNPl~NJMlPD
C 296 2 FORMAT(1XPA4#'Y M&TRTX PAQAMFTFPS:6vfv

1E9 16XP'N?'CDE NO NC NO NF NW NPW NJI,,,
30, 2 ISX#816#1/,

C3C,2 3 7Xj'MODE NO*. IF APTTINS:'.5X'CAP.'.X,'W[RES'II
MC4 4 28XP2191

03C6 READ(Sol) NC 1,4PQI j~fINW1,pJ'W1,4Jl
00308 1 FCRMOT(613)
CC 31C IF(NE1.NE.61. NCjsl4Cl
IC322 WRITE(6#3) NC1,'4PP1,NF1,NW1 NPWlNJ1
V0314 3 FOP('AT1II,' OF , ACID TIONmS:'Ipl
j316 B jX:NCI taP9l N~EI NWI NPWl NJ~l,/,

0O320 KPOOE.2*%401)Fl-I



C322 LS=NP-3
0324 NN-LS12

CC326 LCoNC*NM*(NPR-31/2
C8327 LEuNE*NM
C 328 L~eu(NPW-3*MW)/?

H 33 0 IERAwC
332 IERSmG

CAPj4 IF(NCj:EQ.OI GO TO 20
0 AS ADDE

84 F iMAT( *Xv fAO~ S &DOE D ro MATO TX'I//)

0458 NEveNEl
~46C LCoNC*NM*(NPP-31/2
1461 LEnNEONP
~462 tORD(lioNMODE

E463IF(MCRD(2I .NF.OI mflRD(jlwNMlflF+l
I464 NADmC
C465 rF(M0PO(2),NE,3I 4Anul

IC466 LAO(l);[W+~NJ
C046e LADI- 2L C+NE*Nm
C047C IFfNbil NE.O) TERAwi
~C471 READ121 NPIPNClNPP1,NEI
00472 IF N Ntpil IF S~i10473 IFfNC.NE .N Cl TE PS?

474 IF(NRE.NPRll 1EPS-3
8475 I(eN*NE11 IERS=4d476 READ(41 NC1.NPQ1,NE1
477 IF(NC.NE*NC ) TE t Su5

04'SR IF(NPR.NE.NPRI) IEPS-6
804;9 IF(NE.NE9NE1J KERSw7

048C IF(MQRO(2)*FO.OI GC Tfl 15
88481 READM3 NC1,h9R1.NF1,NW1,N2'WlvNJl
Q4f82 IF(NC*NE.NC1) IFQSulj
C03 IF(NPR.NE.NPR1) lFPSm9
0484 IFNE.NE.NE1) TFRS=iE)

00485 IF(NW.t4E*NWl) IFRSell98 IFNPWNE.NPWl) TFPS-l?
88487 IFNJ.NE.NJ11 I RS-13

08 15 CONTINUE
c490C READ SURFACE IMPEDAN4CE LOAnTNG.
1492 RE DOIA(,1 WjT#m#

494 21 RMA (1F8941
0496 N#4ls.m.
0498 0 EADf5,11) (W(TIPTSN1,15)

W ITF(6#12)
12 FORMT! T hAn! Z SURFACF IlPPFf)AN4CE LCADT G (CIOPLFX111

5 6 59 FORMAT(Ils (lX#IOP.4)
6 WRITE(6#591 (W'(IT,N~q LS)

Iffid 1P(NPR-31/2



COSZ8 Jac
G 5 9 DO 100c JCu1,NC

1 534 
JuJ*l536 LOAD(J)oW24JP)

53?IC DAD( J+LCTud(JP+t4m)
538 I(HE9 0 1GO Tf) 120

1DO 1E JC:I,C

12 I's 110, D NC

5D2 1Sc Jp. 1,NP
184 JwJ,1

560 130 LOAD(J)lOa(J*WI4TI

HIS A0130 JCu1,NC

~6O DO 13C JRw PLR

88640 130 LnAD(J)*LOAD(J)*WGHT(i)

8825 DO 14C JC1,t4

C0790 DO 140 JP.1,NN

0790 111
706 14C LOAD(J)PLOADIJ)*WG4T(I)
18730 G TF GO5016Is4 IREAcDD. H(~s-v"4

0750 200 5 Cl
?0 9 ONTI/1,VRS DE iNARXI

840 1-1+2W

a 84 WIESADDC

OSO2 WIE-



C6b6 lF(PCPD(I1qNEe.%) NtDul
c 94cc LADOII Ia 2*LC+qNF*Nm
a~ 910 LADl-LW+HJ
CS9 fi JF(NCI9NE*0) JERAml
~ 930 PEADM2 NPlvNWlNPWINJl
0940 IF(N WtE.NP1) frose1
0C950 IF(Nh.,NE:t4W1) IERS=2

0096C IFINPW*NE*M W11 IFOS23
C0970 IF(NJ*NEoftI) JFQ~w4

98c.READ(E. NWIt hi1lNj1
8990 IF(Nb.NE .NW ) TERS=5
c HHO IF(NS ;%E.NPWI) TFPSu6

10 IFINJ.E. J.) TERS.?
40 IF(MCRO(1I)dC.l GL' Tn 50

0480 IF(NC*NEoNC1) TFOS-8
H050 IFtNPR NE.NPP11 YFQSe9
C12to IF(NE.NE.NE1J TERS*1O

lob 1C F(NP~d.NEqNPw1) IEOSeI?

M1CC 50 CONTINUE
C1110 WITE (6,2) I NEvilNPODEp NP,NC9NPPvNE #4Wv NPimjpJjpMORO
C21?C IF(JEPA.NE.I 3C .1 T 9CC
01133 IF(UERS.NF.C) rn r~ Ic 9C

al 11,~ IF(NAD.(QCC G'1 TV ?' C

11 170 DO ?C0 J;1 NAT'
118. 2((; LL*L L.LACI1

ilia K2.LL*LLD
11 C K1'LL*LAD

CHU3( K3u9(2
cZ40, I4nLADI*LADI
C1250 K5.P AXO(tS*LS:LS*(tWNj) ,LS*(?*Lr+Lr) ,(LWbiNJ)**?,
c 260 1 (2*LCLEI*42 fLWD,J)*(? LC4LFfl

7G K6mMAqA.ULLpLAn1)

C1298 WPITE (6,SJ l*?,X;(GP5P~K
c1( FORMAT( 11ml MITI4 tA gnPA 4 VTF4JS!'4S APE AS FtLLVWS2.I,

8 1 10 L PI 0 P S HT',/wisp
01330 CALL GETPOPS (N4nPIF pkAD#L SA A')Pt Arl ; ~ pz p prnm)
01340 lFINFCUt.C*NE.NcXPI Gfl TP 490
S135,. IFfMtPD(l3.L.1.4)Rfl(?I) CO Tn' 11'
2136C WRITE(6#113)

CJ7C13 COPMAT(II, (!%P !P1DFf'A0-Cr AfOEP'I
C 30UCADO CAP IPPOLANCt T1 OTACV'4ot,

C14C4 Dr, III J*1lpAnl



C14?.. 1' 1 IaI*LADI 41

C 144UC INV$ QT THF Z 11TP Tt,

C14buC PUtTPtJT Z ~A T I I Y ; 4-fr f %I 14 AFRS ,
~147C OR6 TF(7 1 Nc'['ro '4's re06IF NW.,PUDWNJ

14F WWIrE(7J 'lciF
ci4q.7 CALL Fo9)S(N11F N'i O rp hV1, vQ PI PVPtSsYI
C15C G' TC 5
C151 49( WQITE(',,7)
C1SC 7 Ft P~ahT( I/P41H. c*n IN Tw9 NUMsPF0 -). SUP?'ATF ICES FoUN))

C154z. 4QITF~bp4) NjYDNtflUI

lcL 1F~j lI(// 3T1H V1)AI9O SRAART E XPECTED i 1,5p //v

c 15 1;k ' Epi?0 IN ObTA irPUr.
C1590 9CC CI7NTINUF
C160~ Tf(IE9AN'.L) 4QITV(',Q90lI
C1611) 9L1 Fr2Rt4AT(f/fv# **# FOPIR *#* IflTH CADS ANC WIP~ES CAN NOT PEI,
&1e62 ' 1 rcun AT T~r S*FIF TT'4F')
C16i30 IF(IIVS*NE.() JQTT (01,907) IE0 S
C1640 9C2 FL&.vAT(j//, *** FePRna '* (114F rQ M-10 f CIF THE INPUT It
CIF353 IP'APbA,(T;RS 1 4-T ACIFF WTTw 7 mATQIX FILES',

- Cl~bv 2 3 )ft IC~tE a p 4)
C 167o, STOP
C168ji END

MC5 ~S(J8PCUT 114f L I Sq OpNo 7 PL t t J)

Cl7Z.,C POINT Z(PoN) ON T4E LJ~kE PRINTER ANDO WRITE T( DISK FILE.
C173c. DIMENSIrN JK(41
C740 COMPLEX 11(l)

~ LSSshI*LJ
178(. IFP%%NFONI Gol r, nCo

C179C 41a
CI8ca JKc(?)UNI*1
C181c: JK(3)*?*NI*Nj41
0182L, JV(4)sJK(3'l*tl
~183C ivkI ITEU .21 m 1 1
643? FOPMhT 4HI ?A*3,34lj NOTIPI)
815C DQ 14C JmL,4

C286C K 1 JKIJ)
CIS?( WRITE F f, 3 1 J
CISSO 3 FCRMAT(2H Yofl)
C189i 00 14C IlNJ
C19(l4 K2*K1*NI-1

092a:. 4 FORMAT(IX1.GlI.4)



C194k; 14C CCNTINUE
C1Q5C 2(( CLINT I NF
C1te WRITF(7) Mv N

C 1983 RE TUEN

C CU SUER OLT INE IN VP A0 ( PIvOvP #So WYLPoNo,41

CZ03CC wQITTFN 8Itqf83 PY JOHN P. OUT4AM DFPT ?7
S 4(. C
5CC ItVER] THE PARTIII'14FD MATQTY P0 WwFE 1 NVkRSE(PI) HAS

C207 'C ALRE ArY BFEEN CCPPtJ~o. N AND M APE THE rlRDER OF P AND So RESPECTIVELY.
C206C C N QElIURN, THESF Azoay , r(-NTh!N TH4E INVrQSE.

M291.C 6 AND) LP APE I4CPK APPAYS rJr PlIg:NST1N M4AX(No) AND M, RESPECTIVELY.
C21CC(,
C21L COPFPLEX PIII 1,0( ),Q(l )pS(l 1,W(1)
C212C I)!'ENS1ON LP(lI
(213( CALL ASO(RPIW4P*?',G1
C2141 CbLL AtlC(S#PCvMN)
C?1si. CALL LINFOEM@S#LQ)
C216C CALL SQA(,,4p.,'p+l)
C217C CALL ASC(OSpWpNp',-1)
E2iP. CALL ArlC(P !,Qq'l?9Np')
CzT'C CALL SCA(SvpWpm0-p-1)
C22(c RETURN
(.221C' k
CZ2?oC----------------------------------------------------
6223t. SUARCUTINE !Chf SO9.9W#Nv, l)
C2240C FORM THE P?QOUCT T*SO*At W4FPF SO IS A SIUARE MATRIX OF ORDER N.
C22ti'r THE RE SULT Iis PE 1upNEr IN a.
CZZ64 C(MPLEY S3(l)pA(thvW(1)#Wd
C2Z7( Dc '(cC Jf*-1,

H 2?(4( D 2CC IN'1,P'
C29Lt IAO(ruI *N~

C23CL1swl
(232., 0c' 1C N'
C233C dib-ww*S~j(ISQ)*A( IA)

C?34" IS OBISG+N
C2315k IAmIA41

CZ3C" 2( C V CIT I NUE
C2394' I4=(jp-i)*N41
C?'iOR DU 300 INft,#

C242... IAu1A41
(243v R(.. C(,NTTd'F
(244' 4((, COKT INUE



(24!C RTURN
C246C Et
C247CC --- - - - - - - - - - - - - - - - - - - - - - - -

C21ouC FVQfl THE PQ(.D'.)CT T*Ae6,WHFPC SOTYS A 32UARE mATpIx !~ctWnER N,
C25C C ILIE RtSULT isC PT tw F b INa

C25?, Df. "CC 1Ms 1 9
C253C Dr U~ C J*I s

c 257 !C I cs (,:1*.+]
C25(' Wwo I S ~

(26(( TAw.IA*P

C263C 2CC C(ONTNlftf
(26'. TAaI 1

C?6!( P 3CL JN-I,'

C267C 1sA.
CZ68C C CNA M I4

C2(cC Qf TUiFN
0 (271-I END

P74.CC C CXM ii1E L A - P # C W 4;Q A 15 A SO'.IAf P-AT-111 CF 'mQnFQ wJ.

C27~ DU 4ttj JN. N

E?79C IMI

C2 8(.9UlN v*~

C?83'( k-hkf M(("

CI F ( SPOK1.

.1 r Ic



381 20 CONTINUE

38 0 60010 M -1.LL

2II:8 SI S(C(K)

3 2 AHMNUE
13 2 S7LR(M)I0s' :P(S (K)j LR(KZ)

A9J1,vLL

4IKSTIOISTOR
19 7 CNTINUE

12, Klan 1 2#1@1

:12 +

7ll K -4D+MI C(K ST I -C(K1 S

4E

I0



C349C 21 DO 13 IuIPLL
C35CL K?%2'.
C351qu Kim jl.I
C352f, S'.CIKZI

353C C(K2)=C(KI.)
354~C C(lQ)-S

0355C 13 CONTINUE
35fC LOIJ)sLR(LRJI
M% LRILRJIBLRJ

MID0 DETURN
C362i.# END
C363C-------------------------------------------------
C3640 SUSRCUTIME GFTOQQS( flnFobAr)LSLAfLAlhD1,LRK.PpO.R,5, yrNV
C365C: DIMENSION LhU!(j),1wne,(I1)

360 COMPLEX P1,IhIhI),~l
8670 COImcw IORDE14 mrfr(2)

03b6eu KPMc!DEu2*%400E-1

ILM~c- Or 2r !INAD
(30 LboCRN(Mu'LL

HRTC 2L LLwLLLAD(X)
N4 '. CONTIhUE

8;62c 4ET IEVE IPATR1K P 'RY SLUPaTQT FS.
C3??0 1CO PEADII) NNN
03;88 IF(ECF~il 2cCltll!
Q3790 110 CONTINUE
C 38C NF*NF4I
C301t; IF:(MoGE*NI00E) GfI TO 130
C382C IF(NGE.NMqOOE) rGn TO 15C
C3930 READ~l) (YllI)oT-1,15S)
C3640 thu
S365(l 1(u(N,NMODE-LI*LL*LS,(MN*I)DF-1)$LS
386L DO 12C Jw1,LS
3876 DC 115 I-1.LS
1366C I 111
0 90 KUKG1

MCC P(K)BYI(II)
S3910 115 CONTINUE
8920 K'.K*LL-LS
393C 12C CC:NTINUE
83940 GO TO 1005 395h 13C CONTINUE
396C iP NeGEet40VEl Gf7 Tf 170

(397G LI .LADfM-4.r~PFI )
MR398 LIJ;LI*LS



L4466 Or' 14C J-1LS
C ~ ~ o 1( %. D 35 IsIPLI

(;C46 lwC#
C~t,6( P(Igq.YljIJ)
C 4 7. C ONT INU F

CAcRc KmK*Lt-L1
C4C;9C 14( CrNTINUF

C41(( GO TU 1C.

C'.i2 LJmLAC(K-Nm1Ftl+f1I
(4.13c LIJ;LS*LJ
084c REA (1) (YI(I)q,1eT~j)
(415( Ila(
C4I-L X wLmCPK ( NK'r- + 1I*L L,+('4,N"1?)F-I I*L S
C417C Or 16C .IP1LJ
C418C, OC 115 Iw1,LS

C421C P(K.mI~(II)
C422C 155 CONTINUE
C4M2 K&K+LL-LS
C'.24( If(C CnNTINUF

425( GC Tr~ 1C
£42f0o1 7( CCNT'UE
42%( LIsLAO(P-N'WIDE~l)A .ZC LJmLAO(K-NMOflF+11

429%.; LIJuLI*LJ
843(,( REAM)1 (Yl(Ih!1,lLIJI
6431t 10
S432L KaWR(-MD-I*LLfQ(-M(Fl
4.33C. DO 180 J*1pLj
1434E- DO 175 IstLI

4435t-. 11. I1
C436( KmI(.1
43?C P(K)nY[II)
41. 8( 175i CLINT INUE
14 39( uKz 1. L-LI

C44CL 18C C ONT I 4U E
6441C GO TC 1-.C
44.'2CC RETRIEVE R E Q A Y I1J~mPTRICFSp USING T'4S STPETPY RELATION
'.43CC B TWEEN R AND Q. Q(t4) a 01-NI TRAWSPOSE.

C',440 2CO CONT INUE
C4.45C 3Ci READ 12) 1

C447C 31( CONTINUE
C449C LIJAL *ADI
C45C(0 REA ( I (YI(I).,T;19 LIJ)

C4(5 I(IP()GF Gn T1~ 300
~4~C NF*NF*1
E441111L 110



045301 IKu(NMDDE-1)*LS
'.54(1 00 320 Jal.LADI
'.550 KTu(-P+NP3JDE-l)*L&I1*tS4J

46CG Q(KT)uYIUII)
4610 KT*KT LAO1
4.620 315 CONTINUE
1463C K*K+LL-LS
4 '640 32C Co NT INUE
4.65. GC T 3 3C OK ATOFFTQX0
4.670C RETRIEVE ADDTOALPR F ARX0
4.68(1 4CC C NT IN.
4690 IF(LAD011),EO.C) Gn TI? 5CO

147cc LIJ;LAO(IJ*tAnl

14? ZC NF=NF.1
E.4730 DO 2C Jat 91AD
F4 (o LADISLADII

4.7%( DO) '15 Iu1,LADI
4M6( KS(J-11*(K(NOE*LS~tAorlecKfnE*LSTJ ?77 KT:KPOE*LS*LhI)1~fI-ll*LAD14J

1478C ~ 11 IJ-1)*LAOIt!

4'8cc C (K)wYI(1Il
41? g6fj;Y(III

463042CC T EI UE
E484C RTRIVE ATRIX So

C4850 50C LLZ;LADl*LAD1

p4870 NFwNF41
'.680 RETURN
'.89( END
'.91 OC------------------------------------------------------
'.90 SUPSROUTINWE PUT0DRS(Npnfv,4A 0 LSsL A() L AD I WCk9CPpQR#,YI II '92(1 DI NENSICN LAD(lvtLW3#K(I ,
'.930 COMPLEX P(l) c0p)uPfI ),S(l),YI(1)
49441 KM'ODEwZ*HNMO~I
4950 LLaKPCDE 'IS
149Co FINAC. 01 G~I Tn 40

49 '9C 00 2(l 1 NAD
4 9 2C1 LL*LL+LACI )

~5 CC TORE MA TRIX~ P B8Y SUP4ATQICFS.

15C No P E4.~



jKu(N#NfMO0E-u)0LL*LS4(~Nop)
1

5 G 9c; Oc6C I 1,LS

5 Zr- YI(Il~P(K)
F306,. CrNTINIJE
5 40 KwK+LL-LSSS 5; 8C CONTINUE05 60 LLIST(M*Ny,TL5,LS)

25 tc IF(NAO.Ec, u) r1 Tf) 420CS1 uI 00_2CC NN*1,e(MfV)F

85210 DO ZC MM1NTC522C 11NCD +RC523(l 'C524C K 1 (N* NMc3D.I.)*L L SLWOOPK(41M)C 525., LI~AD(MP)

H 1v O 6

0 16c~ Z C CNTINUE
536' 00 3C NV aWA'S 533'0 18( CO N ET N E
540 CALIiioNYLS

5366 DO 3GC tNi*,L

3C liE fNPCgDE*
O5400 1 0in

S541 IO C fa, A

46Ke+

1- 549Y-J)P



C558C K=LiiCRK(NN)*LL+LWOPK(M')
S5590. LIuLAO(MP)
56CA, LJoLAD(NN)

C561C 0(C 380 JaILJ

5630 11 .11+1

S5660 36C CONTINUE
15670 KaK+LL-LI
0568U 380 CnNTINUE
S569%, CALL LISTA(MN#YrlptLJ)
MiCC 4CC CONTINLF
5710 420 CONT INUE

8572OC STORE MATRIX R PY SURMATP[CI:S.
0573t, MoNMCDE*NAD
C5740 00 5CC NNv1,KagflFS 5750 Nw-PpOE.NN
5760 Kx(N+N DOE-1)*LAfl*LS

5 so NT INUE
S5790 IF(NA 0.10.0) GO Ta 610
E5800 00 6CC NtMulPtAD
c~sBI %a)4mtflE-1ihN
C502C I(ULWCR(NNJ*LA!)l

E63 ~ ALL, LIS TA( Ms.No R(1(+) PL AfllLAI)(O'NII)
4"o' CO (NT INLE

C055 61C CONTINUE
856CC STORE PATRIV 0 BY S'JR"hTICEe

C5870 N-NMCCE4NAO
C58t. DO ?CC lwl4slvKMVl)E

HMO M-NPC1E 94M

591C Ku(14.NP00JE-1)*Ll;
SM. LJ*LAC1

S593C DC 680 JulpJ
t594C 00 66( IwIPLS

G5974; YI(III.0(()
S598C 6tC CONTINUE
8990 '(;XLL-LS

C6(o(C 68C CONTINUE
bft ?Cto CALLLISTA(MqNv1T.LSLJ)
WC20 CONTINUE

~1 Tfl 810

ceOSO "mNMCEE-1,M'0

KaL iCRK(149
6081 LlmLD(PP)

E60J91, LJmLADL



61(uj CC 7eC Jw1,LJ
811 . 00 76C Js1vLI

C61 5. 7f6C CONTINLE
C 6160. K;I(GLL-L I
Ct I 7t. 70C- CfNTINUf
2616f. CALL LITTW1,WY1PLIvLJ)C6190C 80L CONTINUE
C62EL 81( CINT I NLU
(621CC STOWE MATRIX S.
(C6M( '0w%1MCCf+NAD
C623C NxN54r(,FN&F)
C624f. CALL LrSTA(P0PNPSvL~flltAr1)

C625( ETURN
Ct~?6 END

C62eO0 SUBRCUTINE LISTA(WvNpytsI,[LJ)

Cf3t'C OPIT ZIPN) ON 7I4F LINE POINTER ANn WRITE IC DISK FILE*
C631 C(MPLUw ZIjII
C6320 LS'SuLT*LJ

06350 2 FePAT(4HI M-TP No F13s/)

C63Kh 3 PFORMAT(ZH Y)
C639C ()C 14.C I.1,tj
064CL KZwK I L I-t

C642 " 4 FV-R"ATI1X,1ccG~l.4I
C643L, KjoKI+LI
C6j446 14L ~CtTI N.L.

064!oCC rTIUF

LEAQ9. END
f.5 fl' F nite r~~o .oo o

8)5 fl, ( .9



5955899998 00000000 TTTTTTTTTTTT ALA AA LLA CCCCCCC~issesnssBsIBB 0800D0D008 TYTTTTT ALAAALA CECCCCCCc
as sso coTTTT AA A~

U 1888 AA AAE
BOBBBBBBBSB 00 00 TT AAAAAAAAAAAA

at ~set 00 T A A
B s 0 00 TT AALA

BeB 000 000 ODD AA AA CCC cc
SusesesSS 08880800 TT AA AA CEEEEFCBessessess 0B888 a7 TT A AA

UA



C010oCBDTADP30DT1L-(DCM1'(C00o.STCX3.

Cl COANNERS(OUTPUT) *J* D'JTNAM*OEPT ??*~ 111-4**

i CI64LDSET(PRESET-INDEF)

sIlOR
C 200 PRAP BOTAC (I JPUTPrT PUT# T A)E 5- 1 U To IAPE6IJUTPUT,
CO21i1 1 INM1LTAPElwIFIL)
CC2 20C

COZ 3C BOTAC IS THE OCT1 A'4TENNA COUPLING CfDE.

CC250C UNIT 5 IS THE CAPn PF rER,
26LeC UNIT 6 IS THE LIK~E 99PINTEP.

8270C UNIT 1 IS A DISK FILE CONTITING THE Y MATPIX*

lW COMPLEX U#0A3,4
(295 COPPLEX TAR( 400), 7AB(4OO),WAA(13.l)

01OMPLEX TCOEFFPZCflFFF
ms CMPLEX YTTvYlZ

C326 CMPLEX Y(2304)
IC326 CCMN /PLCTI/ NPLrT# XPL nT( ?C),YPLVT(ZCC ),Z PLOT( 20O)PI SYP 200)

00317 CCMMONh /WiAVE/ qiK
3 03 COMMION I8fiTI/ 44rJD)OEPTvN9A4D

C0340 CNMCt 160T21 4,9tYBI(83),Vf(83),Yil(82),X81(5ZJ
0 0350 COPMCN I/flT3/ 14RSV(8)CV(FQ)

~37C COMMCN /BDT5/ T(I6C)pTPtV%0lTZ(leOI
MOO EOMMN I8OTbI IFOGFP! UNIF

OMNISOT1I/ NSAvTS(20)9ZO(20)p7l(?C)
0,81 H CN /Wg[PEI/ NPWvXW(10I,YW(1OIfoU(1Cl),

84 1 XW1((C)pYWlft100) f7W1(1 )
22105 CMMCN IWIRE4/ Lbs, W(19 9 T0W(IQ6),INDTW(49)
386 OAMON IJUNC1/ NJTN0JW(I0)vQn ~ oRV(t
42C 011ENSION MO'RO(?)

s 425 N PLOT-C
00430 U;A*v.1.)G

845 PIu3*14159265
00462 READ(5v1) 8K(

0463 1 FORMATtEI5,?)
C16 2 FRA(H k/E~
~464 WRITE(6#21 RK

48C CALL CAPINII 0 CALL wIREIN
154 ~ CALL SLCTIN

I05c



CC71o LS*KP-3
CC?12 NI~.LS/2
cc 72f. LSS-LS*LS
CL735 LVJoLwi+IJ

CjI S4f LSmLS*L heJ
c 77( IhiLkWhJ**2
CCO1L RVLOBKXf5L

~G83C KMaOE.2*NMqOCE-1
C'88( CALL OR(ERCMOPO)

CC89CC CALCULATE AN.TENNA (r1UOLING fnEFFICTFNTS,
CC8g2 ';'9C J1l,NSA

S893 Oc 9i 1lNSA
89i4 KoK*
E C095 TABIK)oL.
CO96 ZAS(K)SC.

CC897 9C. crNTINUE
CC9co NUMBaL
CC9IC 5( CCNTJNUE
CC920 REAO(ll F',N

CE93 IFIEF(l)) 37#60
CC95OC DLTE94 INE SUBMA7PIV TYPE,
C096 I (KLT.NMODE *AND, N*LTo4MlfOE) GO T9 SC

097c IF(A4 E~oMJRtU') *ANI), N.EO*"4090(?)) -SO TO leC
Z;; f98C READII) Y(1
- C099C GO TC 5C

C1122ZC SLO'T-SLQT ANTENNA '1tJPLING9
j112 3 8r C UNTJI NE
£1124 READII) (Y(I)PTs1,LSS)
J1125 IF(NS*EQC.) GI TV' 50

Cilb DO M0 I5Q .NSA
1 62 1B. IS J)

i16 DC 14C J uloNSA
£166 IA-IS (1

£1172z KmK~l
£1176 CALL PINT(MZC( 1I714I)PA3,&4)
C117 TAB (KI:TAOIK ).YTT*A3
c1180 ZAB 0I uZAB K) ,YZZ*.A4
£1214 14C CCNTINliF
C1216 150 CONTINUE
£1218 GO Tr 5C
C1264C WIRE-WIRE ANTENNA CtIUOLING.
M~66 ~ CONTINUE
167 0EAD(l) (Y(I),t-1.LWW)

J1268 IF(NJ.pEC.O) Gil TO 50

cl 82 DO 2 oip'



84 WAS (1 aY(LWJ*(LW.JR-I1 W+JA I
08 214 CONTINUE

114 GO TC 5u
A~3 L L Y SUPPATRICES 4AVF I FFN REAl).

01565S37 CONTINUE

0564 114 fORMAT(//vIX,149I7H SUJ8MATPICES READ)
11570C PRINT THE COUPLING COFFFICIFNTS,
01590 WRITE(6#101)

icif10 FORMAT(,' stflT-SLOT ANTENNA COUUPLIG,
I' SLOT A SLOT 8 T ANl) I ClUPLING /tF* (COMPLEX)-,/1)

116% 00 105 JumIoNSA
1691 lISSIM
C1652 TCOEFF=0*o

jj6J5 00 16* ppNu1,Km'OF

312;7 CAL FIT(M9ZCtJ)oZ1(JlPA3,A4)
3659 Z COEFFuZC3EFF.A4

11660 184 CUN IN UE
66' R: R-81)+1II66 1 *18-1)+1
664 TCOE FF-TCOEFF*(014(J2)*T(J4)IDH(J2.l )*T( j4*1)+
665 1 DH 1J2+23$T(J4.2),OH(J2+3)*T(J4+3))
1666 ZCOEF EuZCOEFF*(0f4(J?3*V?(J4).D4(J?.IJ *TZ(J4,l),
1667 1 DH(J2,2)*TZ(J4,?),DH(J2,3)*T7(J4,3 3,
1670 00 165 IuIPNSA
3680 ZAOIS IH

710 14;*([A-11+1

13 TAB KI-TA8(Kie((i4t2*T(r4l+oH(r?,IJ*T(r4,1,,
140 ZAS KluiABIK*l)Hu2?*Tz(T4,+D,,1 *TZ (14.13.

1750 1 DHIZ )*TZI 1412),D)H(12,3)*TZ(14,3)l/ZCCFFF
1810 WRITE (6#2023 I#JTAR(KhvZA()

1:18f~i JPMA(seI9#2E .4GICo3)
CNIUE

1640 (6IO2011
1150 201 FDRMDTM//, WIRE-WIRE ANTENNA CflUPLI'4GOPIP

60 1 1JUNC A JUmC A COUPLING C nFrFF. ( CCMPLEXIOI)OR KeC
9 DO 0 200 Jm1,NJ
s6e Dr 21C IOI,NJ
165 KOK*

£: W~fW0620)1~ IJWAft(XI
C2812 CALL PLOT(XPLTYPLOTISYNPLOT'X'.'Yl2SI1



C2514 CALL PLOT( ZPLfT#YPLVT, ISYw.NPLOTP OZIP 1Ys101,s1,
J2816 CALL PLoC(zPLIIrXPLO.TISYW,.4PLnr,.z.,sX..lolPS1,
e 281 STOP

C 3 (C -- - - - -- - - - - -- - - - - -- - - - - -- - - - -

1 75 SLBRCUTINE ROTTM

~3385C READ OCT COCROINATeS AND Cnl4PUTF ROT SFG'4EWT ARRAYS.
C 339C
C3392 CtJMMCN /PLCT1I 4PtTXLT( )Y~](2LCIZPLOTZOQDPISYM(200)
C3395 COfIMON /80]Tlh 4 rJ)FvMPpNRAN9

340? COM"CN /B0T2/ NIqLYR(83),x8(R3),YRI (82 2,3(12
34C CGM"ChN /BOT3/ f ? PSV(8? , CV(821
316 COM#'CN 183T51 T(16C),TP(I60l*Tl(160)

C34. 15 COM'ION /POT6/ fFqGF#IUt4TV
REAMP41 (0l)pP#WAl

8144,51 READ( P491 NP
C3430 49 FORMAr(313)
C3435 WRITEbi48) NM19EPNPTPNRA40PNP
03440, 48 FORI'AT(3?H IImnpF VPT NRAN) NP,/,'.18)
(344.5 READ(5p531(YO(!),!.1,NP).
(3450 READI5,P53) (R(I). !ulNPI
M355 53 FtRPMAT(GCF8.4)
C 3460 WRITE(6#55)
C3465 55 FORMAII/p3H YR)

C3466 jEPITE(6#46) (XR(1Jt)lN:P)
3468C PLOT THE BOD0Y CIT PrNTES

M3 4C CALL PLOTO(X8,Yqv4P,4I)
C492 READ(5o,31 Rt

E 3494. wkITE(6v4?) SL
3496 47 FCjRp4T(//p2lH 4ktENGTH OIF ROT *,F12.4)
815ECC UPD ATE Pier ARRAY.
5 1 D( 15C 1.1,NP

C 35C2 NPLOTeNPLOT.1
S35(~j XPLOI(NPL3T).XfRM
1 35C5 YPLc3T(fPLOJTI-Yq
35Cc ISYMINPICT)U'R'

J 3507 NPLOI;NPLOT,1
35C8 XPLflT(PPLOT)alR(Il
C59 YPLC1I(NPLOTlwyR(T

83514) ZPLOI(NPLrJT)x-RL
03511 ISYM(NPLCTI.I'
C3512 15& CONTINUE
C3520C CHECK IF HOT CONTAtMS AN ODD NU44FR OF Pf)INTS.
~3525 IF(PCC(NP,?).NE.I) Gfl Tn 980

83530C CHECK( IF GFNERAT14G CUPVF IS riPE4 flR CLnSED.
C 3535 IEDGE*I



C3540 IF Y(I)Y(P N*9(Q,( -c(N Noj GO TO IC
C3545 IEDGEw0
C3550 YS(NP*1)uYB(2)
C3555 XBfNP.1)*XB12)
03560 YB(NP+21-YB(3)
S3565 XP(NPZ)-XB(3)
3570 NP=NP+2
3575 WRITE(6#661 NP
3580 66 FUIRMATI ,/#34H RO*T (CENFRATT4JG CUPVf IS CLCSED. NP a PT1

C3565 10 CONTINUE
C 3590C CCMPUTATTON OF BODY SECPFENT PAQAMFTEQS*
C3595 00 57 1a2,NP

6C'C T201-1
8 605 RRlimYeti)-Yefl?)
C361C ftp iXB(11-XRI)
03615 DH I 2)wSiTPlPR*Q*t
C362C EPI(I z5*(X5( r.X%(I2J))
C3625 YE~i(12)..5*IY'IT)4Yfl(12) )

C1610 SV(12)wVP1IOHW[)
C ~ ~ 6I 5? CT)-RP2/H(12)

C 640 57 COnTINUE
C3645C CHECK( IF 00T SEGM4ENTATION IS UN4IFf)RMl.
03650 IUNTFsC
C3 655 NPlaN P-i
C366C DO tO 1.2#NP1

-: C3665 RP1.OHII)/OHII
6 FRPi.LT*0e9q once RR1.GTl.01) Gfl TI, 2C

680 TUNIFul
83685 WR ITEI6#671
C3690 67 FORMAT( / Iv 8flT GFNFRATTNG (rURVF HhS UNIFCRP SEGPENTAT~rNII
C 3695 20 CONTINUE
C37CCC CC"PUTATICN OF TP!A4GLF FU'JCTTn4S T.
C3705 NPINP-3)/2

C37 c; J3*JZ.1

MR J~aJ7.1

G3755 DELI:DHIJZ)+D4(Jll
13?bc ~ DEL2 CHIJ4l4DH(J5)
W365 TPMIe-1.10ELI

3?70 TPIj7)w*.DELl
335TP (JPI::=-. 0F tP

S3785 TfJ6l ).H(J2117. DFLl
879C. TIM J7). HNj2)4")4IJ3)I?. )IfFLl
C3795 TI J8fl.IVHIJ4iI?..lH(J5I IIEL?



C380C T I J9) Ii 5 1/.1 OF L2
C38C 5 74 CONTINUE
03810 14404"*4

3815 O,7 5 J ;IN14N4
382C ZJ) T J1
3025 IF(IE0GtEEo01 G' Tfl 76
38304112-Tl

C3835 TZ(21u'.-T(2)

3045TZ(144s .-T (N'441
BON 76 CC(NT I UF

C3855 RETUPIJ
386L get WRITE1e6,9511
S3S65 g81 FIEMATUj/p' **** [9900 IN RnT TNPUT91
i3e87 STOp
S3875 EN~D

C3882Z SUORCUTINE PLrT3(X*YNpRI
C3884C *****.s***********4* .*.******.

E1~808C WRITTEN 2114/74 RY J. 4, OUT440 DEPT 22t, X23877
c ?890oc
(3892C THIS ROUTINE PRMIP'ES P LINEAR XY PLOT.
C3894C N IS THE NIJMPFQ OF POINTS TO AF PLOTTED*
C38946C No IS TH4E NUMIF4 OF ROWS TO RE USED FOR TH~E V-AXIS.
C3898C NC IS TH4E NUmBFR Or fOLUMNS TO RE USED FnR THE X-AXIS,
C390CC NOTEP NC-A "'PS RE DIVYSIRIF 9Y 10 AND LESS THAN 102.
C39021
(-39(4 REAL X(1JYI1pe4FAM(C)
(39(6 INTEGEq LINE(131)otNvT~PU
C3QCIo PPTA 81 AN'(,ST hO9aLtU /H .1t4*,I&4,I
C391C NC-51
(3912 N IIDa(V C -11fI1
(3914 wFITF(ft,5oC1
C3916 500 FrRPAT(//#44H 3'lflV tf(WflI4ATFS, + P41ICATES TRIANGLE PEAK)
~3918 WPIIE(b,5041

E392C XPINuX(11I
C3922 XMAXnX(1I
C3924 YvINsY01

928 OC 6 1-1#4
C393v IFMEI).LI.Xf'T'hI WMINiuX(11
C?93? IF(X(J)*Gr.%mAxi XPAXwX(T)

J19J F(M:L:Yp41 V'IN.V TI
C3930 6 CINTIMUE
C394C O 0L*X#AX-XMINf
C194? IF IVfAX-Y"I%.C.T.rVI) Ft smAW-YMIN
C 3944 XMAXuYI*IN,IFL
I394f YP AX=V?41N.DE L
C394d ff 5 1 NIONjC
C395, .



C3952 5 HEAD( I)- (XA-,j~*/I+m~
C3954 0Y ( Yf*A -YMJ? I/'-
C3956 IEI)GEa1
C3959 IF(X(l),EJ.X(N) *ANV. Yfl).CI.Y(4)) TEDGE=O
63960 In YMA Y4DY
C39f2 YL -Z-CY/Z2.

3964 00c 7 Jul,'4R
3966 fl 8e Kl1D4C

C3968 8 LINEAK0-9LANO
C397C ?l-0y
Q3972 YU-YL
C3974 YLst-DYI2.
8 3976 00 9 1o1,N
378 IFfY(IJ.GE.YUI GO Tfl 9

C398Z IF(Y(Ih*LT.YL) rn Tf 9
C3982 K((IX!)( M X~I)(C1)1'
J3964 [F(K.GT.NC) I'uv:

3986 LINE(K~nSTA61
C3908 IF(MCO(I,2I.F0,1) I INF(' )w)AJ

S39 9 v IM(EDGI.E0,() ",r TP 9
3992 IF([.EO.1 .a~s T.E~oN) LTNE(KinSTAQ
3994 9 CO)NTINUE

C3996 WFJTEfe,5.)S) 7,-fLrt~lpIl,l.1,N)
C3998 7 CCNTINUE

(40(,6 RfTu',
(4008 504 PFiRMAT ( IX, 14(1)4-)l 1L4*. 10(5H----*. 3, i-
(4010 5C7 FORIAAT(1QXv11 (ctf.4)

(4014 3002 FrRMAT14X, HYW *1 XH,4K,1lHT 5 (,lH)
(4016 END
(4410 OC-----------------------------------------------------

4420 SUORCUTINE CAPT4

S444 8 C FEAD CAP IN~PtjTS AN!1 C'n'9UTE CAP ARRAYS,
4460 CCRICN /PLOTI/ 4PLrT#XPLnT(?0c3,YPLr)T (2O(.,ZPIfT(00)SY"(?00)
84470 COiMON I "T?/ 40~PRP$Xtl*i(2#B(2
C4400 (OWN~ ICAPl/ NCXCYr,7C(2)
C4490 E0MP1N ICAP21 NP P, PNIC(?I,#Qf4CI(20),DRH0C12C)
C4sov CUMMCN ICAP31 TCRI36ITCT(3'-),FT'CRI3',3,TPCT(3b)
C4510 COMP'N JCAP4/ Qe(83IRC1(82),AC(3?).CPC(e2),SPC(8?)
C452C (tCC IEDG1I NEp7F(?IvZqE(101
C4530 EOMCN /E.)G2/ TCr(1C3,1OC*F(10IT8F(1I)3,TPBE(1t)

154 OEAD(io,1NCPN*QivM
C45 0 IFINE6NE*01 NFu4C
E45 C~ WRITE4603) NCvf4 0P 0 1E

450 FRM'AM 14C ?PIR NE,/,315//)
045Qj, IF(NCE0.O) RETURN



14620 READt5:21 (ZC(I),IwlNC)
4630 READ(5 2) (RHOC(I)pT-lNPQ)

C464C IF(NE NE@G) PEAOtS,2) Z(I,',E
C51COCC UPDATE PLCT ARRAY.
CS1cz Dc 150 ISlNC
051C4 NPLO~aNPLOT.1
(51(b XPLOTINPLOT)=YC

E51ceYPLOT (NPLOT )uYC511C ZPLOT(NPLOTluZCC!)
C5112 ISYM(NPLCT).'C'
85114 IFIN~eEOsOf GV T P150!
5116 NPLOT uNPLOT.1

(5118 XPLOT NPLOT)=XFJ(l)
C512C YPLOT(NPLUT)uY%(I)
C5122 ZPLOTINPLOT)=IE(I1
C5124 ISYM(NPLOT)o'E'
C5126 15(l CONTINUE
E 5144 WRITE(6p4)
5146 4 FVRPAT(374 CAP IC YC ZC ZEp/)

C5145 00 ICO 1.1 ,NC
(5149 IF(t4EEO O QTE(6,5) I.ECDYCPZC(I)
C51so IF(NE 0NE*01 WRTTUE'9) I XC#YCPzC(!bPZE(I)
C 151 I(;c CONTINUE
CS1SZ 5 FORN5T(I4#4YP4 -9.4)
C54 WRITF(6v6)

5 66 FORM4AT(/,5H 041C)
f5 58 wR1TE(697) (RMIC(I)vI.1,NOQ)
E516C 7 FOR'4AT( lX, CFR. 4)
516 IF(PCD(NPR#2)*NFe1) GO TO 990

5 Z 66 ,P IF RH1 *fQ)(-)) GO Tn 980
S5168C CCMPUTATION OF CAD SECTOQ PARAMETERS9
5171; 00 47 Iw1,NP
517Z RC (I )sSQRT( (YR(I)-YC)**2,1X8(T I-XC)**2)

15174 47 CONTINUE
C5176 DO 57 1=20NP
C5178 1201-1

B ac RR1:YB) (Izl -Yi5 512 RR2 X81 412)- XC
cs 1e4 QCl(12);SQRT(Rqj*QP +QR2*RR?l
05186 AC(12)0 BSf(XB(11)-XC)*IYSII).YC)+(XR( 12)-XB(ID )*
85188 1 ()'B(I )+Y8(J))*(XC-XR(I2)J*(YC.Y8U12)))/2.

5S0PC( uRR 1/ PC1( 12)
C 192 CPC(12)aQR2/R~l(T2)
885194 57 CEONTINUE
C51 96 D0 67 Ju2vNPP
C5 198 12-1

C2 DROC(I2lmRHOC(I)-Rl9"lC(I2)
C52C4 t? CONTINUE



C52CbC CcV'PUTATICN OF CAP T~RANGtE FJW4TIL'4%,
C52C8 LC=INVQ-3)12

5ZI2 JZu2*(J:1)+i
C5224 J3mJ2+1

5222 J7.J3+1

5228 DELI*ORt(J ?1I)+CtJ

8523C1 OEL2 CPHC (J4)*')RHCJ5)
r.5Z32 TPCR(J61m1 /DELI

5234 TPCIUJIl1 /DELI
8 236 TPCRIJ8)s-i.ITrL2
C,5238 TPCR(J9)--l.1t)FL?
C524(- TCR(J6I'ORH0S( J2?./DFL1
CSZ42 TCR(J7)u (DRH Ct J2)4DRHr3C(J3)/2. )IDEL1
5244 TCRIJ8)a(DRHlC(J4)I?.*+DR4rfC J5))IflELZ
82',6 ICR(J9 sDRHOc(JS'pIZ.IOEt 2
5Z48 74 CONTINUES5250 LC4mLC*4
05252 Dfl 11. I. ,1C4
CSZ54 TCT(I)uTCR(j)
C5256 TPCT(I)*TPCR(T)
C5258 75 CfNIMUf
S5260~ TCT(tCi-1)ma.-TCT(1C4-1)
52V~ 1CT( LC'.Iu2.-TCT(1C4)
15264 TPCT ILC4-I)m-T 0 CT(1C4-1)
S5266 TPCTI 5C4 I -TP:T ILC4)
8268 IF(PH C11).EQt).O)i an Tri 7',

2522 T T2)Z .-:TCTI?)

J5260OC COPPU14TION CF EDGE 44LF TOT04GLE FUMCTrfJNS*
5282 0 DO S ICsIvNC
j5J84 Z*NPR-2
5 86 J3-J2+1

C5288 Jb:2*(IC-1)+1

H592 DELIu0RHOC(J2)+nPmrC(j31
5294 TPCE J6)a1./Drt1

j~ q TPCE(J7)I.Io/EL

Me EL2*ZE (IC )-ZC( tr)J5 4 Zell.O
C5366 ZoE J uZL(f 14Q.?5* FL2



(53(8 IF(DEL2.Lr.C;.fu Gf TOl 7P
C5310C FOGE IS AT Z*-L.

L5314 TP8E(J7)u-1./nFL2
5316 TBE(J61=C.75

531 TBF(J ?)=C.25
(1532C GfC TC 80
C5322 7s~ CONTINUE
C5324.C IDGE IS AT ?-+L.
C5326 TPBE(J8Ju1./DFL2
C53ZR TP'4E(J7Ix./,OL'
C533 3 TBEIJ6)a-vj.75
(533? TBE(J?)=-0.25
C5334 8L CO~NTINUE
C5336 RETURN

C534 CiEl FORM1AT(//#' *$** F~Vofl TN rAP T46UT'I
C!3'42 STC3

c 5515 SURCUTINE W14EIN

(5525C IPEAr WIPE CCCRDINATES AND CIJm'uTF WIPE SEGMENT ARRAYS.

C5532 COMMCN /PLI]Tl/ QPro-LI(?C9YLTZO1,P(POT1Z')O),ISY~t2OO)

C5540O I )W1(1oc)vrW1(1rC)p7W1(lO3p

C555V CC"M CN IwIRE3I "WTN)W1j),R4DWIS)
C5555 CUMMVCIN /WIRI41 LWITW(19g.).PTWIIQ6),INOTW('9)
C556Lj Com"CN /JLNCi/ 4JJTNIJW(I1)),RACJ(10),RADO(1O)
C55(15 CfjllmCN /JUNC2/ TJ(?CGTPJ(').IN)Tf(1C

C55?u COMMCN /JUNC3/ XJ(I0)#YJf1O)l PI
C5575 CrPhmCN /JUNC4/ 'JYJQC()pUYJ(10)vU?J( 0)

C 558-1 CL) P MC h /JUNCSI jEjjIChvUVJI(jO3,U5j1(1Cj
C5585 ccfo#4cN /JumCEJ.I tXJ2I10)pyjIYJ)v)uzJztlC)

(5595 NJUG
C 56L. *
(56L.5 READ(t#51j NWpNPWNJ
c 5f,1 51 FCPMAtT(313)
5615 WRITE((6,P1 hWo40WvNJ
C6 ,j I FC~l*ATU'.iLj 4w fo 4S vI v318 1

C5C25 F(N~aFCQ.OI PFT1JPN
C 5635 REA9(5,53) fYW(TlpIu1,NPW)

5635 dAD(5pt3) (YI'~ ITlH)

S 1) 4 RtAU(55) (IW() !1T 1 N VP(S5 5 51 FCRmAT(Jq.,i*4)



C 567 IF(NJ.EG, ) Grl Tn C
C567;C NOTE, INCJW MUIST PC ltOTflNTCt rCREAS!NC,.

1 5685 REAI!,531 (Vvhn(TI~y1,IJ)
C56W. PEAD(5,p53 (UXJ(IIJp1, NJ)I
C5695 REAO(53) (UYJ(I)PI-1,HJ)
C5?(.u PEAD(5t.53) (U7JIT,!u1,sNJ)
C57C5 5L IERWG('
E 5721~ IERJOC
C5715 WPITE(to6l)
C572L 61 FCRPMvi,2X, 'W1RF CtlnRfI4TS,'CE,' JUNCTIPN PARAifTFQS#/p
C5725 1 26X,'II,:4K,:l'X' E,'YW',6X,Id'i,
C573C 4 1CX ' IJ'4X, 4~A~ I5ypvUWfjl5xp'llyjI,5vItJZJl)
05735 Ija1
C5741t.C THIS LOOP9 UISS hYQEIJUNCTION PflINTSP W-4TLt CHECKING, T'4F F1LL'WI'4G2
05745C 1) EACH WIRE MUST vrnWTAIN AN4 rf.O?' PIJM;R 0OF PaINTS.
C575VC 2) EACH JUNCTIVN MUST EITHER STARTF tQ rEgNIATE A wIPF.
8555 1) CHECK IH&T ALL JfIICTTIJN POINTS ADF -CUND,

576C or:c Ibu1,-INW
C5TEh5 WR1TFto6eD IWoRAf)W(TW)
C5773 tZ FCRAT( 2Xi w 4lip'T3#2 QA1fJlvI,F.41

5775~ Iloltow4IW4)-
CS?78SC CHECK FOR AN ODO k'I1RFR 11F DOT4TS O-N w13F; Tw.
£579.) IF (MCO( 12-1141.') .t'F,.1 TERW-1

Ha~i) WRITE(6*631 1,v-lfT?,'vWI)v7WfT)

C5807 NPLUTeNPLCjf.1
C58EI XPL0I(NPL3jT)=Y.4(I)
C59) 9 YPL'JTIPL-]T)-Y4(T)

(.5814C CHECK IF wIRE POINT 1 15 A JUC~n '"'T'T.
C5815 IF(IJ.GT.NJ) 'fl Tn 9r
C58?'i lU(INOJl.1J)*Nz-.T) G) TO 90
C5qZ vC CHECK THAI JL'4fTlfi' 9''INT TJ IS AT TAC iTAKT CFO END UF WIQE.

C5835 wiITE~fe,64 l JOAfl'(J)UWJPIIYJ(I Jb#UIj( I
C5'40 t4 FORMT(4*,58vT~p4FR..4J
C5447C UPDATE PLCT AR~RAY.
C5843 ISYM(NPLCTlw'Jl
%M465C 0IEREPO1NE 0lRECT~r'4 14 W4TC4 W14' Lik VlS J(:NC1I(,t- POINJT.

C5850. INDTJliJ).1
(5855 IF(T.EC.I2) 1"flTJ(TJlu-1A
'5i6'C CCMiPUIE iJcIN[ON DAa&mfTFQS.

t~seN RAOJ I U PuqAPlwI!4

(5875 YJ(IJI.YW(I)
cseec ZsJ(IJ-hgI)

1 588j



C569C Qi. CONTINUE
C5895 irc CON~TINUE
C59CCC CHECK FOR IPIRE OR iJ~jrTVf)N INPUT FRPt]Q5.
c59c5 IF(IERW.NE.(I GI TVl 98C
C59103 1fIJ-1.N4E.NJ 1.q~ EQJ.NE.O) Gil Tl 19C
C5915C CC%0UTATI14 CF WISPI 4Ec,"ENT PAPAMFTERS*
(5920 Do 57 Im2,NPw
C59253 12wI-1
C5930 DXW(I2PaXl4(2)-xwI2)
C5935 DYW(J2)mYW(I )-YWfT 2)

5945 OHh(I2)sSoRT(OXW(T?)**2rYW(I?)**?DWI 12)**21
C5950 XW1(I2)aO.5*fX4fJ )+XW(I?1)
C5955 Ywl12)lC.5*YA~(1 )+YW(I211
C59tc ZW1( I2)vC.5$(ZwlT )+ZW(12)i
C5965 5? COTIhIJE
C597C.C COMPUTATICN CF WIRE TVIANC-LF FUNCTIO~NS TWI.
C5975 LWwt
C5985. 00 75 IW*IPNW
C5965 llPitow(1w)

5995 Lwlh12-I11-2)/?
C60(c. OC 74 Jsl, LW1
Cb&(5 LWaLU.1

- 61 JZu2*(J-1V+11
6 1 J3mJ2+1
CG25 sJ+

C6035 J7.Jt.1

INDh(Lbi~wJ2
H84, ELlaDH~dIJ2),D'4WlJ3)

(6060 DELi uDHW(J4'i+OIDWIJSI
M65 TPW JO)*/DELI

[C TPw(J9l--lo/DFL2(6085 Tw(Jt)aDHIJ~2)12.IDFLI

$61CJ TWIJ;).DHW(J5)12. Ir!EL26 iC 7 CONT INUE
110 75 CONTINUE

(6120 IFINJoEO 0 RETURN
C6125C COIPUTATICN ~FJUNCTION HALF TRIANGLE FUNCTICNS TJ*
C6130 Dc 85 TJ715NJ

J6135C If (INOTJ( )sGT.0l GO TO 80



6 H INDTJIIJ ).JZ
61 0 DEL a-DHw(J2)-r)4W(J31
6 75 TPJ J6)n1./DEL.

C6 80 TPJ(JIu1.o/ELI

6185 ~T4J(IJ)uWJ2 ZIDLI61 DCELZ*DH(W(J )'4(J)/2)DL
C6295 ?TPJ(J85u ID

16205 86 J(J5)DW(J)1.DWJ)IE
C20 J9DHJ54+/D

1 DC2 J95 Ije ,

65 UYDJ(IJ)-J4I)R
16135 TP~e /DEL?
C6250 UJ(J)nUJ(J 11./R

6 ;?C FNDKA 2 ORTHO UJ Vo SINTELN OTEDSK(iCUJ)
6 80 UXJ1IJ)-Uo. 0 /R
6 85 UYJ (IJ).0.C R

6 90 UZJi IJ )U0.0JI
95C FIND 2I00 HRSGTIN U4TIT OR 1-TH PLANEO H IK(UIEIJ
*i~o UYJ IJu~

6345 UXJ1(1 J)-Y(I0 UE(J

60C FIEND INTERSECTION WIT H X-Y PLANE.

6 0 9 UYJi JEOO) GO TO 9J
I U18C FIND IN I R3 IDN WITH Y-Z PLANE-

1118C FINDUTfIRITY01411HX- ANE*

IIIUYJ11I i XJ (IJ)I1UYJ( IJ)
164 GO 094



06410 92 IF(UZJ(IJil EQ*0*O) 60 TO 94
06415C FIND INtTERSECT IOh VrTH X-7 PLANE*
106420 UMJ2 ( IJ I aboC6425 Uzi1 (IJ) -XJ(ti)/UZJ(1J3
06430C FIND INTERSECTION WITH Y-Z PLANE.

2440 UZJ2(IJ):!OYJ(TJ)/UZJ(IJ)
8 645 94 CONTINUE

6Z450 RR-SORT(UXJ1(IJ)**2.UYJ1(IJ)**2tJZJI(IJ)**2)
06455 LXJ1(IJ).Uxj1(!JlIPP
6460 UYJ 3IJlouyj1(I )IpP
6465 Uzi (IJ) Uzi (IJ3/pP
6470 RR=SORT(UXJ2(I**2,UYJ?(TJ)**24UZJ2(IJ)*2J
6475 UXJZ(IJIEUKJ2(IJlipP

648g UJIIIJI:UYJ51IJ)PRRlil9AFRMTl **** ERROR IN WIRE INPUT$)
06510 STOP

6;59901 VP TEl6,99j)*#
6 991 F PNAT (J/ RRRINJNTININUI

17618C SURROUTINE SLOTIN
7 680C READ SLOT ANTENNA INPUTS.

COMMON /PLOTlI NPLcJTXPLOT(ZOC 3,YPLOT(2GC),ZPLOT(ZOO),ISYM(200)
OMONIBOTf / P SL Y9(8?W ,X 8) fl (8?),XB 1823

1710 i CN11 ISLO 11N A, SQ 0 p i17t)
COMMON /SLOT21 EO(203.TEXC(20)#ZEXC(Z0)
REAO(5v16l NSA

;;748 16 FORM*T(131
770 RITE(6v3) NSA

3 FRNAT(/I, 26HN14MPFR OF SLOT ANTENNAS RP13)
MsC INSA. EQ.0) RE URN

07790 54 F MRNA 10I81
PC NOTE -L '.;ZOC KjZ'Z1(jK)l'c;SLj

1~ 0 EAD(I531 (ZO(K)vKwul#NSA)

~64C RE W) IEC(K)#K *1.NSAI
07 60 READ(5,53) (TEEC(K)vlKu1,N A)
? bOC 7-EXCITATION.

7680 PEAV(5533 (ZEKC(KIPK.N A3
?89C EUP ((KPtS(K)Z (K)s l1K. vO )TEXC(KIZEXC(Kl3.K.1,NSA)



7900 4 FORMAT(/IUH ANTENNA NO* is ZO zi EO,
7910 1 11XP14HTEXC 7EXCP//mfTgfya,6Fl1.4))
91J UPDATE PTARRAJ ,

C79 3 NPL8 TPL f+1
07?914 INOmIS(I)
C?M 5 PL T(NPLOT).XR(2*INO.1)
C79 6 YPLOT(NPLOT).Y4(2*IND,1)
07917 ZPLOT(NPLOT).ZOfl)
7918 ISYM (NPL T)w'S'S7919 NPLOT-N PLOT .1
Q19Z0 XPL8T jNPLOT ) XB j'*INOs 1

SIR9Z YPLT 7 NPLOTJ YS Y8 ND, 1
f;JD T ANP b T)u I

8991 IS (NPL )Oit,
2jt1511 JFTJUE

1;939C END.....................
?7950 SU8R CUTINE OCREQINPOD

C7960C DETERMINE THE ORD ER TN WHICH THE Y MATRIX WAS GENERATED, AND
2;97G CHECK FORNDIMENSIONAL CONSISTENCY BETWEE4 THE Y MATRIX DATA FILE,980C AND THE INPUT DATA FILE.

Oh"ENSIGN MORD(a)

18010 COMMON /BOT2/ '4PBLYR(83),X8(83),Yql (82),X81(82)
8025 COMMON /CAP2/ 4QH')C I21),R~flc1(20), DRHCCf2.)

$830 COMMON /wIREI/ NPw,XW(10l)tYW(lCI ),?w(1CI),
8 32 1 XWlq(14),YWW (l0)ZW1(100)

S8034 COMMCN /WIRE / 4WINDW(E6jQAOWt5)
80OIPMEN /JUNC1/ NvDJ( OliAJ~lO),RADD(1OI

28,15" '1 (NFDENEPMlDEI) Gn TO 500
8 4 IF(NPNEeNPI) GO TO 500

6 F(NC .NE*NCI) GO TO 500158 lf(NPR.NEeNPrll) GO TO 500
6S IF(NF NE.NE ) GO Tr 500

1816 IF(NW.NE NW ) GO TI 500
06064 IF(NPw.N *NPWI) GO TO 500
6066 IF(NJ.NE.NJ 1) G13 TC 5C0
8 20C MORD SPECIFIES THE ORDER [N WHICH CAPS AND/OR WIRES HAVE SEEN ADDED

13CTO THE SOTe INOEX jREFERS TO CAPS AND INDEX 2 REFERS TO WIRES*
4C MCRD(I~wG I I HAS4O BEEN ADDEDOHESSE MARX AN

85C MORD(I)-N IF I HASNO BEEN ADDEDOHESTP ARpAN
8 60C IS LO ATED AT PSEUDO MODE NUMRER No
8170 64D~ ) MORD

aFc RIT' THE MTRICNAN H rL~ GADTOS10I'
240 1 1 NOT INCLUDE), OR CRQES0 rJNDING M')DE NUPBER IF PRESENT:',II,C825C 2 1CX, 'CAPS', I4,IvlfXv0WIRESlT3)



C8260 RETURN
2 8Z7 ?C G WAITElfs,13
C6280 1 FORM4AT(//I, *** ERROR * INPUT PARAMETERS DO NOT CHECK WITH',
G$2941 1 1 THE PARAMETERS IN T4E Y 14ATRTX FILE'#//#
MOCC 2 6X,' t4M'JOE 40 NC NPo NE Nw NPW mill
0631y WRITE(6,23 NMnODFoNPNC#,HPPNEPNWPNPWNJ
632( 2 FORMAT(l INPUT 1,RJ6)
S833C WRITE(6013 NIpn!lNPNC1N'R1NE1,NWINPWINJI
8340 3 FCRMAI(l Y FIt.E'.816)
11A ST OP

END
Ssc rC---------------------- -----

0839CC INTEGRATE T AND 7 FXPANSInN FUNCTIONS OVER SLCT,
8411c COMPLEX TINTPZINT
C410 COMPLEX U
415 COMMON /BOT21 4*PRLYA(83),XB(e3),YB1(82),XB1(823

C842C DATA PIU /3.14159265P(V.ol.l1
08430 IF(M .EQ.G T[NT*Zl-C
S8440 IF (M.NE .Cl T INT--U*RL/M/PI*(CEXP( U*'* PI*ZIjflL -
WE~ 1 CEXP(U*M4*PI*ZOIRL))
8460 ZINTUTINl-f-1)**M*(Zl-ZO)

08470 RETURN
C848(. END
6 49vC-------------------- ------------------------

69c. SUDRCUTINE PLfT(XPYPISYMPNLXLYNCNR)
16 10C ---------------------------------

16520CcI6530C WRITTEN 2114/74 qY Jo M. PUTNAM DEPT 220 X23877
1654CC
16550C THIS ROUTINE PRODUCES A LINEAR XY PLOT.
16562 N IS THE NUMBER IFFPOINTS TO BE PLVTTED9
6570 C NR IS THE NUMBER OF RnWS Tn RE USED FOJR THE Y-AXIS.

1658(,C 4C IS THE NU4MER OF COLUMNS TO RE USED FOR THE X-AXIS.
j6590C NOTE, NC-i MUST BE DIVISI1BLE BY 10 AND LESS THAN 102.I 66C DI ,ELANK, ib~jgSY~j EAD(lo I
6630 DATA LANKPPLIJS /I"4 P1H.I
664C NC1.NC.1

168501 FOKT I

1660C X"9 Nx il

6 C-0 YNIN Y( 1
36710 YMAXEYI1I

16;9 DD 6 I T*M N XIs(
16t4 fF X 1:*GXMAWI XP:FA~XI

6KFYl:TY"4 PNYf



16770j 6 CONTINUE
16780 9ELXu(XM*X-XMTNl/(NC-1)
16790 DELYm(YMAX-YFP4) (149-1)
16C0 DO 5 JulN1O
16810 5 4EADlI)uXMIh.1O*I*0FLX
16820o Do 11 e#C
3663c LINE(K):iI 1
16840 1 (MCO(X#5ShEQl) LINE(K)s'.'
1685C 11 CcINTINUE
2686& WRIT E(6#504) (LIPE(K),KmlNCl)

16690 0O 7 J: PHrR
1690(; 00 6 Ku 9NC

16930 DO 9
369*0 IF(Y().GE .YU) GO TO 9
16950 IF(Y(I ).LT.YL) GO TO 9
16960 Ks(X(I)-XMINl/ELXG1.5

990 9 CONTINUE
Itcoc Y~s(YU.VLJ /2.
17010 WPITE(6,5081 Y1,v(LINF(Klvf C. Il

- 1Cl YU=YVL1;03 Ybf;8;DLY

IF(MCD(Xv5)eEQ~ll LI'4E(100..
812 CCNTINUE
JOE DO 3K. 1,NC1

IfILIN(K) )LANK
712 IF(MCD(Kp1C3.E0.1) LINE(Ke'lPIiF3 13 CONTINUE
140 WR iTEI 6#30621 LYpLX,(LINE( ,..'ElpC1)

17150 WRI Et 6s507) KNIN,(MEAO(I)o 1#l,4101
1;16C WRITE( 6. 021 N

1;18t RETURN
I19~ 0 FORPAT(1X#14(14-),102A1)
1;2JS 50 FORP'AT( jXii (P1.4)

8? C FORMAT X 12.4 IX, IN1HZ AI 20 3CG02 FCRMAT(4X#A1.54 I pA1,*X I 2A1I
7 30 END
7 Z4CIECR
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COC(LBOTRP3,Tl.CCM1'5CC03, STCX3.
COIIOACCOUNTPMC326SPeaT2A*
CC12C08ANNERS(OUTPUT) *J. PUTNAM*OEPT ?Z*irn 113-'**
CO j3CATTACH(IINF ILo*YSSX I

~ I4LOSETIPRESETaINDEF )
i0i5CLG 0.
2 01 QOIEOR0 00 PIRLGRAN 8cTRA(!NPIT, UTUTTAPF5.!N*'JTDTAPE6UCUTPUT.
MI 02I INFILPTAPE14FIL)

23C BOTRA IS THE SOT RkDIATION C'nOE.

0O250C UNIT 5 IS THE CARD RFADER.
C0260C UNIT 6 IS THE LINE PRINTER.
0O27CE UNIT 1 IS A DISK FILE CONTAINING THE Y MATRIX.

as CMPLEX U
i~f~c OMP LE X VS(82)PVW(59)

1; COMPLEX Y(2304)
00325 COMPLEX ROT(6?),RBPt82),RWT(59)PRWP(59IRCT(96J RCP(961
CR326 COMMCN 1PLOTlI NPLOTXPLCT(?0C)#YPLr]T(Z0 G)vZPLOi (200),! SYM(2OO)
00327 COMPON /WAVE/ R'C
C0330 COMPCN /80Th/ MMODEPNPTNRANO
C034 7  CC9PMCN 180T2/ NP, 8,Yft(93)PXR(qli ,yi1(82),XBI(821
C0350 COMMCN /B0T3/ 04(82JSV(8Z)pCV(9?)
2 037c COMMON /BOT5/ T(I6C)pT9(I050)vrZ(16o)
038C QOMMCN 10T6/ IEnGEIUNIF
C0381 EMMh / SLOT1/ NSAv!S(20)sZ0(2Q),71(2;)
C0382 COMMON /I[RE1I 'PW ,XW(101 PYW( O1),'ZV(101)v

34 1 XWh(100IYwl(1001,7W1 (1001

C 8385 COMMCN /WIRE4/ LWTW( 96)oTPW(196)INDTW(49)0386 CMPON /JUNClI 4JvINOJW(lO).RADJI10),RADD(10)
67 OMMON ICAP1/ NCPXC#YC,7C(2)

C87 COMMCN /CAP2/ NPRHOC(?h).RHOC1(?O 3, RHOCI20)C389 CCMPCs /EOG1/ 4E#?E(2)pZ8E(10IS390 COMMON /INTI 14,RHO2,ZP
S4C DIMENSICN THR(731,PHIP(73)

DIMENSICN AN()ILN(6), ANGI(6), ANG2 (6
1 4418 DIMENSION MORDI2

45 NP T! 265
448 ETAw376 J07

11fiREAD (5,1 89

184 WRIT(6# ) 8
00465 2 FORMAT(gI41 RKIE15.7)



"48C CALL BEITIN

C1500 CALL CAPIN
c5C 50 NCVmC

520 CALL WIPEIN

E8942iC CALL SLUTIN

WiVIF(NPbg.NE.C) CALL VWIPE(t4WJV#VWI
00554C
C056LdC READ INPUTS, DESCPT'UNG THE RADIATIO4 PLANES.
0057C REAO(5p4,) NANGNT
00580 44 FORMAT(?13)

059(lRE *0(5,53) (ANG( Il,[m1,NA4G)
0C(C 53 FORMAT(1OF8.4)

00610C IPLANE a 1 FOR PH! FIXFO.
~062CC 2 FCR THETA FTXFO*
063s. REA0055) ( IPLANE(IlII~1,NANG)
864C ', FI2R5T(I18)AGZfuNNG

10642 READ(5#53) (ANGI(I), 1NAG
C0644 READ(5#53 AGr)opNG
80650 WPITE (6, 1 NANGNT
0660, 3 FERMAT(I/25H N umr4FR flP FIXEn ANGLES 0913p//

C8671L 1 35H NUMBER CF ANGLES PEP FIXED ANGL e w*143
C0680 WQITE(6p4 ) (ANGII) IPLANE(IIANGI(IbPANG2(I),I.1,NANGI
6069C 4 FORMAT(, 45H FIXE ANGLE CODE VARIABLE ANGLE RANGE#

CIO() I //v(F8olv9XpT~v6XvFR.1,34 - FR.I))
WIC LSoNP-3

C0712 NPMuLS/2
C6714 NP~uNP.

NM4utd4*4
MIR LSSmLS*LS
722 L~s(NPR-3)/2
0724 LCoNC*NM*LR

026 LC2*LC*Z0728 LEsNE*N
?Q30 LSCaLS*(LCZ*LF)

20735 LJoLUNJ
cs?4cLSWm I.S*LWJ
?5 LCCu (LC2+LEI**?

2076c LCW=ILC2,LE)*LWJ
C0770 LWWaLWJ**2
0C8ON SKLOBK*BL
S08 3C KPMODEm2*NMODE-1
084C CALL ZERO(LS*K'q10FC9
Gob(, IJF(NCoNE*OI CALL 7FPP)(LC2eLEoCC)
toelt IFINPW*NE*C) CALL ?FROILWJCWI
COgeo CALL cROEk(MOV1l
C089OC CALCULATE CURPRENIS, EO. 10.
CC9cc NUPR a 0



C091C 5( CONTINUE
CC92L QEAD(1) MoN
S093C IF(ECF(l)) 37#60
0940 60 NU~MBNUIPq.l

CVQi4 2 1C =(Pl*dCOE-1 )*LS +1
C095CC OErERMINE SUOMAT~RW TYPE* AND CALCULATE URRENTSs
009t0 IF(N.LT.NMD) GO Tfl 61
CCg7L IFNE.MR lD TO 62
c0980 IF(N*Eo.PORr-(2)1 Gr TO 6'3
C0990 GO TC 50
H 992 b1 JF(NSA.ECoCjl GI) TO 8C

994 CALL V80T(tsmVRI
Cloi, [I(fq.LTt CQEi GO TO 71
c 020 F(MEQPORDI1)) Gr TO 72

C1ll3L IF(%oEQ.o0iRD(2)) GO TO 73
CIC40 GO TC NC

611 2 I v~r~A~~l

C 1060 IF (M.EQ.IIORD ii) GC TO 75
G000 IF (-.Eo 6~PUD(21) GC Tn 76
(1(80 GO TC 5C
Clc082 63 IF(NWJV.E~o() Gn Tr 80

slicic IF(MsLT.NMOOE)&~ TO 77
of c [FM*EQoM2RDOl1J Gr 70 7811 IjpMo*0fRD(21) GV TO 79

01120 GO TC 50
01130~C POT-SOT.
J1140 71 READ(1) (Y(I)t,I'1,LSS)

717) CALL PULYYVILSLSyeoVstC8I))
1180 Ge TC 5L

01190C CAP-ROT*
21200 72 READ(1) (YII),IoLSC)210c CALL MULlYV(LC +LFpLS#YpV~pCC)
C1220 GC TC 5C
01230C WIRE-R0T*
1240 73 READ~l) (Y(I),1a1 LSWl
21250 CALL MILTYV(LWJ L ,YoVRPCVP
C 260 _2 TO 5f,

C12?oC OCT-CAP.(
p280 74 READ1 (Y(I[)tIU1SC)
01290 CALL MULTYV(LS.C #LFYVC#CR(IC))
O1300 GO TO 5f.
01310C CAP-CAP.
C120 75 READU) (fYII),tul,LCCI
21130 CALL MU rYV(t ? L PLC2.LEPYPVCPCC)
G 10 IREGFAP 5L

ff36076 RE AD(1) ly (fl,!81LCwt
C 1370 CALL PULTYV(L JLC?.LEPYPVCPCWI
Cl 380 GO TO 5C
C390C BCT-WIRE9
014(0 77 RFAO(ll (V(Jiot*1,LSW)



01410 CALL MULTYVtLSPLWJDYPVWC8I IC))
01420 GO TO 5C
01430C CAP-WIREe11 4407?8READIl) (Y(I)6IpLCW)

450 CALL MULTYV(LC!,LEPLWJPYPVWPCC)
460 GO TC 50

01470C WIRE-WIRE*P 480 79 READ(1) (Y(I),I*1,1WW)
149U CALL MULTYV(L LJPLWJPY ,VWPCWI

11500 GO TC 5E
01542 80 REAO(1) Y(1)
01544 GO TC 5
11554iC ALL Y SUOMA I RCES 44VF BEEN READ.
C1560 37 CONTINUE

5A62 WRITE(691141 N'Jq9
01564 114 FORPIAT(//IX#14,1TH SUBMATRICES READ)
5S C CALCULATE PC.
so PCwc.C

ol1581 IF(NSAEQ0J GO Tr) 85
1582 DO 82 NMU1DKNDOIE
583 N*-NP'COE+MM
584 IC*( P.NMGDE-11*LS.1I585 CA LL VBOT(M VR)
58S6 CALL UTCt,,C(C'O

C1587 82 C NT INUE
z;; S588 85 JFNTUEj

- 01589 I(LC4 .0 94*a ND. CV*NE*0) CALL 4ULTVC(LC2,LEPVCCCPPD)
01590 IF(INp N 0)9A4 VNE90) CALL 14LTVCILWJoVW#CWPG)

gj8C2j'vFORMAT~iIJl,14 TOTAL POWFRtD8J) smF8.21
END CALCUL AT I O OF CRRENTS *

640 PIm6H8K*ETA/4./PT/P0
8650 DO 9C IANG=1,NA4G
1668C INITIALIZE ARRAYS, A40 SET THE RAnIATIO4 ANGLES.
I1t? IPLAN81PLANE( TANG)

75 DT.(ANG2(IANG)-ANG1IIANG))I(NT-1)
11698 GT(K)-rj.0

HoPHIR( I)=ANGI IA4G)* (2-IPL AN +ANG1( TANG) 4DT* (K-I) )*( [PLAN-i)
720 1CC THREK UANG(IANG)*(IPLAN-1).(ANG1( TANG ).OT*(K-1))*(2-!PI&N)

1 790 CALL FORMAT( TRSv9POWTR0UP 0P1 () p/

0161 DO 115 KfNTMO

SI 22 N-NlPODE*MM
83 C CALCULATE OFH AS A FUNCTTlN nFl IsETA (Fe. 41).



C1840 OPTn.*eL*SINC('4*PIBKL*:O5S(ThRVO)*DTOP)l

1860 DO ICS Js1,LS
C187c~ ICuIC+1
(.188C DM'OPY
01890 IF(J.GT.NI O"9')M7

C1c Grt )uGT(K)+Dm*RF4TIJI*Ct( ;C)
G 91 1IL GP(~uG(,K)4L*RPPD(J)*CB(IC)

E 1924 115 CONTINUE
1921 IF(LC*EQol GO TO 106

8 1922 CALL PCA0(RCTQC I,#THR(KI,*HIR(K)I
1923 CALL PULTRC(LC!4+PRCTCCPGT(K))1
1924 CALL PULTitC(LC24+LEPCP#CCGP(K)l
S1925 1C6 CCNTINUF
1926 IFINPW.EC.C) G9 TO 107
11927 CALL OWIRE(RWTPRWP P Tf4P(9lPI4IR(KII
C1929 CALL PULJRC(LWJ:UW7,WG~l
G1929 CALL fULT-tC(LWJ RWP, W GPWK

19331C7CONTINUE
M C1 X2wCABS(GT(K))

C194.0 X2:FPCtGtdPl*X2*X2)
C1951) X3u APS(GPIK))
S196L, X~oDBCON(PLI*X?*X3)
21970 WRITE (6,1131 OLITR(V ,T'4P (K), X2,X3
C1980 113 FCRMAT(lXv2F8.lp2F12.2)

z; l 1990 11C CONTINUE
c ~ 0L 9c CONTINUE

CZ01lC *** END FAP-FIELD RADIATION
C2C2CC LIST AND PL(CT CUPPENTS.
C205C CALL LPCUR(N~fflOF NPC8,LWNJ,-CWPLCLECC)
C2tC **** END LISTING A4) OLOTTIN4G 1c CURRENTS **
C2080C
i2O9OC NEAR FIELD ANALYSTS cOJLLOWSo

EJJENOTE, fil Ujf8 4rj 18 fi
~I30C INDICES 1,2pA'40 3 ARE FFOR T4E XPYPAND Z COMPONENTS OF THE
H4CC FIELDS, RESPECTIVELY.

0219-C
82160 READ(5,94) NTFST

2 7o IF(NTEST.EQ.i) Gn Tri 900
100 WRZTE(6P404)
89Q4C4 FORMAT(1HI,/,?14 NEAR FIELD ANALYSISI/1

C2200 I '9X,7HE-FIELO,3?XNM4-1:ELO)P,9
C222C 243XP39(114-)p5 X#39(1t4-)*l,
CZ22O 3 55XP16HFIELD nOICNENTSPIIX,164FIELD COMPONENT'Softo
CZZ30 4 24H ?TEST YTEST XTEST,
SZ24'. 5 I1X,2(lfqX,6H X ,7X#5M Y ,QE,3t Z
82?50 DO 49C ITESTuI,*4TFST

;EA~fS 531 ZlFSTYTFST,'XTFST
HRCUPDAT PL LAt AY*

C2Z64 NPLCTsfqPLGTI



C2266 XPLOY(NPLOT)*XTEST
H 6 YPLaI(IJPLUT):YTEST

70 ZPLOT INPLOT) ?TEST
ISY (PbCT I.'N'

S234.% ESC(2)=C.
235 ~ ESC(3)sC*
2360 HSC(11u0.
2370 HSC(Z)uCo

MC HSC(3IuBO l8CsrCcNrplleuhON*
0239CC STEP THRCUGH MODCES,
02400 Mu-NpcDE
S2410 DC 43C Pu1Kl.)
242G Mum.1
0243CC CALCULATE 11-TH4 MODAL rUPRENT COCFFTCIEI4TS (EQS. 67 E 71).
S244C CALL NEARB(XTESTYTESTPTEST Y)
2450C CALCULATE AND SUM Y*C q USING THE FIRST 6 ROWS OF YA YIELDING THE
!2460C 3 FIELD CCMPONE NTS F 0 P0TH SLECTPIC A4D MAGNETIC NAR FIELDS#
C2470C (EQS. 67 6 71).
C2480 O 42C KwI,3
C249G Ile(P+NMC,3E-1)*LS82500 JK-6
22510 00 42C I.1,LS
S2520 1j :11+1
2530 J J1+6
12540 J2uJl+3
'545 ESC(K)OESC(K)I+Y(JI)*Cg(I1I

2150 HSC(I()*HSC (K).Y(J2)*CB(I1)
S2551 42 Q C(CNTINUF
t2552 43C CONTINUE
C2554 [FINC*EC*01 GO TO 4s5C
C2555C CAP CONTRISIJTION.
S2556 CALL NEARC( XTEST,*YTESTZTESTPY)
2557 DO 44C Xul,3
2558 J1*K-f
1 2559 DE, 440 I.1,LC?
C256C J18J146
C2561 J2aJ143
S2562 ESC(K)EESC(K)4Y(Jl)*CC(Il
2563 HSC(K)aH SC (K3,Y(J2)*CC(I)
12564 440; CONTINUE
C2565 450 IF(NPW*EQ.4A) G! TO 47C

LL N AI WloTNfSTpYTESTvTESTvY)
C2568 DO 4tC Kmi#3
C25L69 JI'K-t

ffl~o DC 46C Imlv1W

C2572 J2J143
C2573 ESC(I(I:ESC(KI4Y(J))*CW(T)
C2574 HSC(MHSC (I 3,y(j23*CW(T)



C2575 4f(, CCNTINUE
C2590 47C WPITE(6,505) ?TESTPYTESTPXTEST
C26CO 5(5 FOR(AT(/P1E,39R*4I
C2760 WRITE(6,5061 (CABS(ESC(T iT'1,p31,(CABS(HSC(I)Iu1,l3I
S2790 506 FORMAT('.3X,3E 13.,5X,3E13*4)
MCC 490I CONTINUE
C2810 9(0 CONTINUE

M2~2 CALL PLIIXLTYLT S~pP0 yfepl
H281 4 CALL PLVT(ZPLlTpY*LOlT#ISY'q,4PLT,'Z,':x :51
C2816 CALL PLr'T(ZPLOTXPtOTISYm4,*PLOT.IZI,.XIPIl01,5lI
C2818 STOP~
C282u END
C2821C-----------------------------------------------------
C2822 SLD8RCUTINE ZERI(N#Al
C2923C A-C.
C2824 COMPLEX A(l)
i28?5 DC- JCC Imi,#J
28R. A(I)uq,..

C2827 IL( CONTINUE
C2828 RETURN

2829. END
284C; SUftRCUT INE PUITYV(fT#INJYtVvC)

CZ8".C UPDATE CURRENT ARRA~Y C PY Y *V,
c287cC COMPLEX S#Yt(IhV(I),C(li

02890 10 1CC Is1,NT
429(t Suo.C
C291C INDa!
2 92v DO 5(. Jwl#NJ
H93t, S=S*Y(IND)*V(J)
CZ94C 5 IpIho4NI
C295. C(I)uC(I)+S
fflf, If ( CONTIN~UE

29?C RETURN
C29611 END
2czc c-------------------------------------------------------------

C30LC SUORCUT INE ML'LTvC INT, v, pp)

C382c0C UPf'ATE P PY V(C(-NJIIGATF ) * C.
0303C

C3050 f)[ IC,' IujNJ
C3Cte PaP+CtPJG( VI )1*r CT)

E3?. t( CONTINUF

C312. SIRUINE AULTer (NTo,rps)

C 13CUPIrArE G, 4Y Q~ .



5COMPLEX GvR(3JC(I)
J3160 00 iCC X1,NI

S3180 1(sO CONTINUE
3190 RETURN
3200 END

C3210C ********s***********s********
C3220 FUNCTION SINCIX)
C3230C ***********4**********S******
W 4 3j1Ci SNC.IN()I

~3260 RETURN

C3290 FUNCTION DPCON('E)

03310C RETURN X IN DR.
C3320 0 0C0- Q-iQ.,.C
C1330 IF(XOEO.090) RFTURN

34 DSCON a I. .*ALOGtI§( X 1
1 350 RETURNI360 END
133?9 SUBRCUTNE RqOT

- C3380C
83385C READ POT CCCROINATES AVD COMPUTE ROT SEG4ENT ARRAYS.
13390C
,3392 COMMON /PLOTlI P4LrTPXPLOT(200),YPLOT(2cc ),ZPLOT(200),ISYI(2O0)~95 COMMON 180T11 t4'qJO,%PTv4BA4D
H oo OPMO /B60T2/ 4PRi88)igRliR(2#B(
1140 COMMON /S0T3in f'( 81 ),SV(82)vCV(82)

420 MMCW /80TS/ T(16C )vTP(I60)#TZ(IC0)
415 EOMMCN /BOT6/ I t);IIUNIF

C14 0 READ(5P49) NMO)D P4 PNBA ND
63425 READ(5#49) NP
C3430 49 FORMAT(313)

'35 WPITE(6jp48) N4WJO~pNPTN@A'4DvNP IP/4

11460 WRITE(6, 5)

3 55 WRITE(66(Y(I),lIvNPl
C475 46 FORMT(1K,10F8.'iI

C3480 WRITE0 6
4556 FORMA £1,31 XSI)
1486WRITE166 46)IX9IIw ulN')

13486C PLOT THE BOD C OOVOINATE .
3490CALL PLOT (X8,YSNP,41)
S3492 RE015,53) at.



C3494 WRITE(6,4?) AL
C3496 47 FORMATI 11p21H HALF-LENGTH (IF BOT oPF12.4)
fflt~OC UPDATE PLC ARRAY*

3502 NP LOTaNPLO0 +1

f35O35 ZPLO~tNPLOT)-I a

C,5C VPLOT(NPLOT)UYB(Il
3505 ZPLOT(NPLOTIa-'O

3511 ISYI4(NPLCTls'Rs
35 Z 15C COINTINUE3510C CHECK IF 00 CONTAINS AN ODD NUMBER OF POINTS*

IiO HCFiPC lP2jN.)G TO) 980
S1115C CECKF GEE A 4 C VEIS OPEN OR CLOSED.

3540 IF( NP)oN~ooJGO TO 10
03 45 IEOG '0
03550 YetN +1-yB(21
S3555 XB(NP#l)sKB(2)
35fi YB(NP+Z)mVB(3)
3565 XB(t49+2)sXB(3)
3570 NPuNP+Z
10575 W AWT 6,66) NP
3580 66 FO MATI/IP,39H 'Jv1T C-NFPATING CURVE IS CLOSEtD. NP # 131

5510 CONTINUE
11590C COMPUTATICN OF BODY SEGMENT PAR4"ETERS9
C3595 DO 57 1u2#NP

116j 12 .1-2

361,5 DH(12)uSQRT(RRI.RRX+RR?*PR21
36 XYS1j).s*fYS(I)+YB(I2))

363 S12*RRL/DH(121
1635 CV(lf)uRR2/DH(Y')

8 645C CHECK IF ST SEGMENTATION IS UNIFnRM.

11655 aN P-i
660 DO6C 1-200PI

Q3615 R IaDH(IIIDH(1)
£3670 IF RP1.LTa0Q 99OR* RP1.GTs1.0l) Gn TC 2C
C3675 6C CNT NUE
C3600 i UNI I
E1681 NP ITE(6se71

b067 FL MA71IU,' OCT GFNFRATING CUJQVE HAS UNIFORM SEGMENTATION')
IoC2 COPTTICN OF TRIA4GLF FUNCT1InNS T.

------I



C3705 N~M(NP-3312
03716 DO 7* Jm1,NN
83715 JZu2* (J-1)+1
320 J3uJ?.1

IM5 J4.j3+1

3735 J6w4*(J-I),1
C3740 JWJe+I
6 37*5 JogJ7*1
C3?5c, J90Je.1
S3755 DELIBOH(J2)+DH(J3)
37C4 DEL2*CH(J4)*DH(J5)

2 3765 TP(j6 )s1./DEL1
3770 TP(J 7)-1./DEL I

C3775 TP(Je)-1./DELP
C3780 TP(Jq.)-I*/DL?
03785 T(J6ImDH(J2)12./OEl1
£3790 T(J7)*(DH(J23.0'4fJ3)I?. )/?FLl

C38C.5 74 CONTINUE
C3810 N"4ut4P*4
03815 00 75 Ja1,NM4
C]f 75 TZ(J)uT(J)
C 5 IF(JEOGE.EQ.0) GO TO 76

C3835 TZ(2)s2.-T(21
38*0 TZ(NP4-l)w2.-T(NM4-1)

8 845 TZ(hP4)x,2.-T(Nm4)
C385C 76 CCNTINUE
C3655 RETURN

86 981 WPIT E(609831
886 981 FO MAT//#* **** ERRORP YN sVT INOUr')

870 STOP
8875 END

83882 SUORCUTINE PLrqxYPNNR)

C3888% WRITTEN 2114174 'qY Jo Me OUTMN DEPT 22C, X?3877F

S3892C THIS ROUTINE PRO0UCSS A LINPAR XY PLr1Te
3894C h IS THE NUMBER IF PRANTS tfn OF PLOTTED.

13896C NR IS THE NUMAFP 9FP RWS T3 4F USEO FOR THE Y-AXIS.
S3898 CNC IS THE NUMeER OF CrJLUMNS Tfl BE US--D FOP THE X-AX[S.
E39OF NOTE# NC-I OUS~T PF DIVISIRLE RY 10 AND LESS THAN 1(2.

C3904 REAL X(11vY(llIEAD(ICl
03906 INTEGER LINE (101) ,LANKPSTARPPLUS
C39(,8 DATA BLANKPSTARP'LUS /14 .14*P1H+/
C3910 NC-51
C3912 NlO8(NC-11/1C



03914 WftITE(e6g-)C)
C3916 5CC FORMAl(1/,4.H 41DtY C0ORDI4ATESp * INOICATES TRIANGLE PEAK)
C3916 WRITE(6,504)

(3922 XtMAXSX(1)
C3924 YMINmY(1)
£3926 YMAXUV(1)
~3928 DC 6 1;o.
1911 1F(XI LT9IN'4 X"PN:XtK

C3934 IFIYII).LT*YM'I) YPI~sY( It
3916 ~ tX"X- I(l)Go"N YA*Y
Ma6 CCNTINUf

C3942 IF(YlkhX-Y41IN*C.().fI O EL u'V'AX-Y'4!N
394'. XMAXwxPIN4OEL939 YKAK.YP IN+ BEL
S3948 00 5 1 a1,NIO
395c, la1
3952 5 HE AD( I)wIXMAX-X4IN)*?/N10*XPIN

13954 lVXYM.)(Q1
S3956 IEDGE 1
E39958 IV~x~ 1.EQox (m .AN'D, V(l).FQ.Y(4)) TEDGE=0
0396 ~ zey,*Ax.O
C 39P2 YL-Z-C'rI2.
C396A4 cc ? JmlNR
H 966 DO 6 K-1,N4C

84 !NESKIuPLANK

S3972 YU-YL
3974 YLoZ-DY/2.

03975 on 9 Ili'4
C3978 If(Y(l.GE .YUl Gn? TO 9
C39Q,, IF(YtII.L$ *YL) GO TO 9
C1982 K((IXII(MWXT)tCI+*
(o984 Kf-(K,GT NC) Ku'4C
C398b LINE(K).STAR
£3968 IF ',t:1 IiZ).EC~l) LI4F(lfs*~LlSr99 IF(IED)GfoEQoCl GO T

21996 WRITE (6, 5%'8) pI ~ ~ vtm#
C3998 7 ce"VN4UE

C40(.2 WRtrut 6,3C0?l
c4kvC4 sORITE( t-#5(7) l'MTN,(HA() ,Tal#4)1
4V(16 S4RETURN
Miyi5L4FORMAT ( IXv 14(14-~)* 14.0 11004-..*)p fl-

(44 14 3002 FJ)PMAT(4Xs.THYH I Xf,'XIHIm,"(9)XlHI)I
CC) I E PD



C44J0C -- - - - - - - - - - - - - - - - - - - - - - - -
C44 0 SUBROUTINE CAPIN
C 4430C
C4440C READ CAP INPUTS AND CO)MPUTE CAP ARRAYS,
84450CS44,60 COMMCt. iPLOTI/ NPLrTXPLOITt?00),YPLIT (2CO).ZPLOTE200)DTSY4(200)j 470 COMPON /8'OT2/ N0DSL:YO (e3,X(P3),YR1(82),XB1(82)
4480 COMMON ICAP1I N CCYC ,Z( )
4490 COMMON /CAP2/ NPRPHOC(Z1),RHOC1(20),6DRHOC (2C)
14500 COPMN / AP3I TCP(36)*TCT(36)p T 'CR(36 ),TPCT( 36)
S4510 COMMON /C4P4/ QC(831p pCI (821vAC(82I ,CPC(02),SPC(821
2452(o CDMMCN /EDG1I MEPIE12),79E(101§4530 COMMCN /EDG2/ TCE(10),TPCE(IO),TRE(13),PTPBE(1C)I
4540 READ(5p1) NCPNPRPNF
14550 1 FORMAT(313)
C4560 IF(NE*NE90) NE94C5457Q WRITE(60 ) NC,'4PRPNE
14568 3 FORMA T( 641 tic NPR NEIP3!5ollf
~4590 IF(N EQ 0) RETURN
146CO READ ,2I xcRYC
04610 2 FORMATQF8.4#
04620 REAO(5iZ) IZCv IsI1,CS4630 READ(5 2)(RO()I1NR
4640 IF(N E0) REAO(5v2) (ZE(1)pIu1.NEI
ij5fC UJPDATE PICT ARRAY.

4 NpLOT7NPL3T~iIR6 XPLOT (NPLOT )-XC
a~ 'PL07(NPLOT ):Y
Hto ZPLOTINPLOT)U~ P(I

5114 ZF(NE.EO00NGO TO 150
N PL80? NP LOT41

a XP LT NP LOT).XB(1)
5 0 YPLST (NPLOTMRY(l)
15,12ZPL T (NPLOT). ZE (I

114150 JNyjJT-~

1 146 4 a M H CAP XC YC ZC ZE ,I)
48 DO 1 ,tNC

5 49 IFtEEQ0 IE(65 ,CYZC!
~~~50 I~F(NEeNE901 WRITE16PS) ,CYZ(J)ZEI

5fl ~G ORMh1( 4v4Xv4F8.4)
0554 WRITE M6,)
616 6 FORMAT ( /IH R'40C)

5 60 7 FORMAT Xp 8.4)
6 2 ZF(MCS(NPRpZhNEIl GO TO 980

5166 120 1F(RHaCfI).LE.p4flc(i-1)) GO TO 980



05169C COfMPUTATZCN CF CAP SFCTOP PAPAMETERSo
25M* 00 47 1 u1,NP
72ti RCfI)w .5 C tpUiYR )-YCJ**?4+(XR(! )-XC)**2)

85J14 4? CCNTINUE
OC 57 1rn2#NP

05178 12-1-1
C5l8C. RR10yal(12)-YC
J5182 RR2u-81 (12)-XC

184 RCI(12 I SQRT(RRI*RP1*R*RR?)
85, I86 ACi).AsS((t!IK)-XC)*(YR( )+YC)+(KR( 12)-XB(I))*

88 es (ye I )4Ysf1))+(XC-XIR(12I *(YC+Ya(12)1I2.
05190 SPCf1I2)xRR1IPC1f12)
C5192 CPCI I2)uRR2/pc(T(I)
15J94 5? CONT INUE

96 DO 61 ls2,NPR

S6C COMPUTATICN OF CAP TRIANGLE FUJ'4TiflNS.
05208 LCu(NPR- 3D/2

DO 74deh is
J14 J3oJ2+1

C26 J4aJ3.i

210 J6n4*CJ-1D.1

5128 DELl ORHOC IJ2)*ORMCjl

T J 1o./D Li
1 4 ~TPRI lfo R JSl 0 /OEL2

5238 TPCR(J9)a-16 ILI4I TCR(JS)uORHQC(JSZ)/2.IDELi
;14 i 48 C NINUE
is~ ~ 50 b6 C*4

C 5258 
t

I;? '



i~' TPCT(2::TP bf
767 6 CONTINUE
5279 IFIt4E*EO.O) RETURN
2ZO COMPTATION OF EDGE HALF TRIANGLE FUNCTIONS,

IcCOPJ961ICw19NC

1191DELI ORHOC (J2)+ORHOC(J3)

996 TPCE 7)s */DELI
a TCE JjjuDRHOC q 21/?.IDEL1

UTE CJ (ORHOC Jl I*ORHOC(J 3 lIZ. IIDE Li
Zf 6I )-Z M +K25*0EL2

EDGE F EL26 t 0 0) n T
5 1 TIEE(J6).-1.I/DEL2

- ISBEI 71.0*25

601660 )DIL
6T SE J 1 u.DL

TB O *1 5
I8 896f WRITE16;981*

0 99 ~OHaiIt, ** ERROR IN CAP INPUT'I
TOaP

6MOC----------- --- --- -------- -------

REWIRE COORDINATES AND COMPUTE WIRE SEGMENT ARRAYS.

EO1ON IPLOTI1 NPLCTXPLOT(200),YPLOT (2Og.)ZPLOT(200),ISYMIZOO)

11 ~ OMOM tNlEII q4P WXW(f o YW( 1 plZV(1o1I

41 Spi'NCGIWI 1411(100 IDXi(100),D)YW( 1001,DZWIIOC)
559MMONII WIRE3I NWINDWI61,RADW(5)

5 OMMGNIWIRE41 LWTW(196W196eTNDW9 )~

'-%e- E014MON 1-N1 N- - -0)RDJI)sA0(



~75 COMMON /JUNC4/ UXJf1OIPUYJ(1016uzj(lo)
E5580 COMMON /JUNC5I UEJi(10),UYJ1(10)PUZJI(10)

Ima A?!8ON /JUNC6/ UXJ?(1O),lJYJ'?(1OIUZJ2(101

5595 NJ -O

~5610 51 F OR 1A T~l 1 3
g5615 WRITE( 114WNVW,IVj
05620 1 FORMATIZAHl NY NPW "Jf#3I81
S6Z 5 IF(NW.EQ.0) RETURN
S5610 REAO( 5I (xw(I1,1 ,NPWl

56 5 EAMPH (YW( 11V1. , NPW)
5641 R6Al0 l2)82Y' HIlvNPW)

5651 READPj52),(INDW(I)pIu1,NW)
5655 52 FORMA(1.1)
5660 INDW(NW.1)a4PW~l
0565 READ(5#53) (PADWII)oIm1,NW)
056l IF(NJSEQ.0I G'I Tn !Q
25615C NOTE" INDJW MUST BE MON4OTONIC INCREASING.
C5680 READ(5.52) (INOJW( I)P,1.NJ)
65685 READS,#531 (RAOldrjvr-IvNJf
5695 READ(5,53) (UYJ(IIIu1,NJ)
;695 READ00,3) (UZJ(I),I.1,NJ)

NIS 5C IERW*C4

5; 9 lfdE 6 ,61)~5?1u 61 FORMA*T(lt2zK,'p R COORDINATES' .20K,'JUNCTION PARANETERSOPIP
5?2 26X#IIW ,4X,'EW*96X#'YWlp6XPIW'
15730 2 OX,'IJ',4K, 'RAOO',SX, 'UXJ',Sx,'UYJ',5x,'UZJ')
5735 l
;74jC THIS 0 P LISTS WIRE/JUNCTION POINTS, WHILE CHECKING THE FOLLOWINGl
054 SC 1) AEN WIRE MU T CO)WTATN AN nO NUMBER OF POI NTS*

21 EAb4JUNCIONN ST ITHR ITART OR TERM INATE A WIRE.
M, 3) CHECK THAT ALL JUNCTION PONTS ARE FOUN.

5% 12 ; 1W(I+)-tD',84

5785C CHECK FOR AN~ 90D NIJ4qER IF POINTS (IN WIRE tW,

579 ~ 0O 9 1-11#12
5800 WRIT M163) IKW(!),YW(1)vZVII)

63~ FO RMA T ( 5X 13 3F8*4)
S gCUPDATL ET ARRAY.

NM *NPLOT.1

8 ____hPll~X~T



05811 ISYM(NPLCT)s'Wf

I 584C CHECK IF WIRE POINT I IS A JUNCTION 001T9Tso815 IF(l J*GT.NJ) Go TO 9C
5820 IFtINDJW1IJ)*NEeTI GO TO 90
;0e25C CHECK THAT JUN CTION POINT IJ IS AT THE START OR END OF WIRE*
05830 IF( I.NEeI1 *AND* I.NE,12) IFRJul

5840 6'4 FORMAT(t*'958X,IT3p4F8*4)
5642C UPDATE PLOT ARRAY.
5843 ISYM(NPLOT)s'J'
5645C DETERMINE DIRECTICN IN WHICH WIRE LEAVES JUNCTION POINT.

95860C COMPUTE JUNCTION PARAMETERS.

05885 9 JWI
95890 0 T ONU4E
5895 120 CONTINUpE
S590)C CHECK FOR WIR OR JUNCTifnm INPUT ERPORS.
15905 IF (IERW.HE CL) GO Tr~ 980
05910 IF I J10t4E :NJ *ORs y!Q J .E.0) Gn Tr) 990
05915C CCMPUTATj IN OF WIRE SEGMENT PARAMETERS.
5920 DO 571 I2pNPW

05915 12
15930 DX(iZ,)uxw(I)-xwI 121
5935 0YW(IZ)wYW(Il-YW(12)
5940 DZWIIZ)BZW(I )ZhI( ?)
5945 DHW(i2)uS0RT(flEW(T2)**2.DYW(T?)**2+OZW( 12)**2)15959 YWf( I 2).05*IYW(I)+XW(I2115950 YW (I2).o 5*(YW(I)+Xw([251
9960 ZWI1 ) IZ.O5*(ZWII)*ZW(T?))

5965 57 CNTINU
1195CO0MPUTATIONEOF WIPF TRIANGLF 9UNCTIONS TWe

5965Il*INDW(IW*)-

6C13 00 74 J-19LWI
68JL L W*1W

6015 J3wJ2+1
6 0 J4wJ3+1
0 15 J5-J4*1
6 0 J6*4*(LW1I)*1

1605U IN Wh(LWI.J2



655 DEL *DIw(J2)+O'4W(J3)
DEL uOiJ0 )*I)'E(J5

C6075 TPWs(J8)-l.iOEL
E608 TPw(JQ)-1./OFL?

es08 TbdJ6)=DIH(J2)/?./rFLI

E6295 TWIJ8)s(O4W(J4)I2.,DHW(J5I IP)E1L2
6 W TW(J91uI-HW(J5)I/, /rEL?

C61C5 74 CONTINUE
161 10 75 CONT11NUE

2 5C NOTEP,iLW*(NPW-Nw)/2-NW
624) 1F NJE0.0) RETURN

J615C COMPUTATICN OF jUNCTIflN 4ALF TRITANGLE FU4CTIONS TJ*
6130 DO 85 IJ=1,NJ

C6135C JUCF1INDTJIIJ)vGT,(e) GO TO) 80
C6 10 '. JNTION IS AT THE ENDI) O A WIRE.

ffl45 J2sINO)JW(IJ)-2
6 53 J3sJ 241

E6165 INDTJ (U ~iJ?
6 ?-. DEL *-DHw J2-04i(J3)

C61 75 1PJ J;o,? /DEt2
- 061 8.) TPJ(J7)-1.IDELI

26 85 ?Jffi kOHW(J2)1?*/lFL1~6 90 TJ(J lu( CHdIJ21404.(J3) ?. )/OELT
C61 95 GO TO 85
j6jCOC JUNCTION IS AT THE START OF A WIRE.

e 05 8( J*.IN!JW(IJ1
C62 20 JS'JA.1
C6Zi5 J8w2*(IJ-11+1

S6Z3C 1ELZm0HW(J.),flRW(J5)
16235 TPJ(Je1*-1./DFLT
62'.~ TPJ(Jqlu-l./DFLZ

6 4TJ(J8Ju(Ci4W(J'11.#.DHW(J5) PIDEL2
625-3 TJ(Jq)*0HWd(J5II?. /OEL2
6255 85 CONTINUE

&6Z60C CCPIPUTE UN~IT VECTORQS Fr'9 JINCTIfN(DISK),
C6265 00 95 IJJ.1NJ
62;3C NORMAL UII VECTOR (IJJ).
M 5 RR-SGRT U (IJ**,UYJ(J)**?,U7JfTJ;**2)

629;; UZJ( IJ)OUZJIIJIIQR
1t~295C fI~tr 2 O T'WGONA( UIT VFCTrRS IN TNr PLA14E (f THE DISK (UJI UJ2)*
C63C5 UYJ 1(IJ GC.(

U313 UZJ1(IJ)*O.o



6315 UXJZ(IJ)u*OO

6331 rINIF(U J).ffEQ.O 0) GO TO 91
63C INER CTON WITH X-Y PLANE.

t355 UzJ2(IJ)u160
6161 UXJfjIJ) -ZJ(IJIUXJ(IJ)
6 to 91 IF(UYJ(IJ)oEQ.O.0) GO TO 92
063?5C FIND INTERSECTION WITH Y-Z PLANE.

6 9C FIND INTERSECTION WITH X-Y PLANE.
1395 uxJZ (IJ):6

41 UYJZ (IJ I XJ(TI)/UYJ(lI)

I4 I9 F.UEQ .0 0) GO TO 94
4 092ND INESCON W TH X-7 PLANE.

UXJ to J a 194
144UZJ 1 Iu~jflji .-UXJ(IJ)luzJ (lI)
60CFIND INESCINWITH Y-Z PLANE*
O UYJ2(IJ) :!5

2.441 94 v6jf£Ij)uUYJTIJ) IUZJ(lIJ
6411 RRUSQRT(UXJ1 ( J)**2,UYJIJ)**24tJZJ1(IJ)**2)

alUXJ 1 I:U Jlj) IRR

16470 RRUSQRT(UJXJZ(IJ)**2GUYJ2Ij)**2IJZJ2( IJ)**2)

14 95 fij iujUZJZ(IJ)R

05 98 FVRMAT(I/,' ** ERROR IN WIRE INPUT$)

91WOITE(6#991)
66520 99 FORMAT(/i,, * ERROR IN JUNCTION INPUT')

6 0 END

" iREAD WIRE AND JUNCTION VOLTAGES.
DIMENSION IW(1



27J70 COMMCN IWIRE4I LWPTW(196),TPW(696), JNOTWI491,7Zso COMMON /JUNC / NJ,'tINDJWIl l)PRA J(10 ,RACD(1 l

17310 25 VW( Iu1,KC
87320 WRI E(6ml
C7330 1 FORMAT(IHI)
C73f#0 READ(5,2) NWJV
7350 2 FORMAT( 13)
160 IF(NWJV.EQ.0) RETURN
8 37 R6AD(5j3IqW(T I, I-,NWJV)

; 390 READ(5*4) (EW(IhpIwlNWJV)354 FORMAT(108910
if-0 WR HE (615)
4 10 5 FORNA Tf WIRE VflLTAGESOPI/, WIRE INDEX',13X,'VO3LTAGE'I
Ri DO 50 Im1,vNWJV

WRITE(6,6) IW(T)*FW(1)
10486 FORMATHXPlbv9VD 2F10.4)
176850 CONTINUES.WT

1;6503 ---------- - --------------- --- -

7680 C READ SLOT ANTENNA INPUTS*
!69 C

700 COMPLIX EO
700o I / P1T PLCtXPLtIT(200)PYPLOT(200) ZPLOTZOO)DItSYN(2001

4 OMMO N /80T2/ NPRLpYBt83),X5(931,Y~h182)v 81(82)
7710 COMMCN ISLOT1I 4 SAIS( 201#ZO(20),Z1(2 C)
~7720 OMMON /SLT2/ EC(2O),pTEXC(ZO),ZEXC(?O)7730 READ(5, 161 N SA

07740 16 FORMAT113)
70 WRITEI6#31 NSA

7760 3 FORMAT(//p26H24UMRER OF SLOT ANTENNAS *#13)~7 70 IF(NSA*EQ.01 RETURN

7800C NOTE -Llqo ZQK 21o(Nl)< L
7810 REA A(.~,S )(OK, ,Sd

7810 53 F RMHAf( 11FS 4) llmPA
17630 RE ADo I553 HZ1(9tIKa1NSA)
07840 RE AD (5531 (EO(K),Ku1,NSA)
7850C T-EXCITATIONo

RlAD 5,5q3) (TEXC(K),K-1,NSA)Z-EXC TA I N
Soo RAV 5j,51 (ZEECfK)9Ku1,WSA)

98 WRI E(6,) ((X.IS(K),Z0OX)Z (r):EO(K),TEXC(K),ZEXCUC)),Ku1,NSA)
Ht FORMAT I/I, H (TFN N0. S 0 ZO1 EO9



911C UPDA~ T ARRAY*
9 2 0 1.1 NSA
9 3 NPL 0TeNP 0T+1

PL f(JL0T)=XB(2*INO41)
PLOT POT) aYS(2*IPD.l1
PLOT INPbO T)sZ?(Il

PLOTIuPLO +
9YP 0 NLT) YS 2*!ND

9 ZPLOTINPHTI0 l

o 9 5 RETURN

91C -E--------- ---- - --- -------------
95 SC U5RJJfOUTINE ORDER I MORDIC H YMTI~796 CREE iE THE ORDER "N WHIHTEYATI WAS GENERATED, AND

SC CHCJ RDIMENSIONI CONSISTENCY BETWEEN THE Y MATRIX DATA FILEp
aSC ANTE INPUT DATA F!LE*

7990 21 MENSION NORD(2)
80 0 MMN IGOT11 N40DE:KP,vSAiD

N 15072/ NPv@L YB8 8 )XB(83)vY91(e2)vXB1(82I
20 RMcN IAP2I NPRPRHOC(2 )ROC(0DHC2)

0130 MMDN /WIRE 1/ NPW10),YWt1O1)#ZW1C1)#

4 MMON IJUNC 1 NJINDJW(1O),RADJ(10)pRADD(1O)
1 41 M VN 11D VNE Z E(2)#ZBE(1
a 0 EAM( N DENv&P PNCIPNPR PNE1,NWIPNPWIPNJIthu jNP:NEiNPI IGOGTO 508

IF NC.NE NC1, GO TO 50
lollsF NR NE NP Ri) ? To 500
a , IFNE.NE AEI) Gf) 0 500

6681 IF (NrWNENiW1GO'TO?0O
80 (FNJoNE NJJ1IG Tn 500
1120 NORDS PC IF IES THEGORDER IN WHICH CA'S AND/OR WIRES HAVE BEEN ADDED
a630 TO THE BT. I NDEX 1 REFERS TO CAPS AND INDEX 2 REFERS TO WIRES,
06140C HRD11 (Iu F I HAS NOT BEEN ADDED

a 5so MORO LI)N I F I HA S SEEN ADDED TO THE SYSTEM MATRIX, AND
60 IS LOCATED AT PSEUDO MODE NUMBER No

71 REAO(1) MORD
0 20 WRIT (6s4) MORO

R2 UR CASv4 1Xv1WTRES',T3)
1827~ 0 WRITE46,1)



~220 1 FqRMAT(//,' * ERROR ** INPUT PARAMETERS DO NOT CHECK WITH',
290 1'THE PARAMETERS IN THE Y MATRIX FILE$#//*

880 2 NXlNOE NP N P E NW KPW NJl$

8110 2 FORMAT(' INPUT' ;j!I M

8 348 3 FONA FILE ',OPS'Nl,1P6,J
a 5 STOP

a 80 SUBROUTINE BI4 64C COMPUTE BET VOLTAGE FOR MODE 4e
8420 CHPLEX UpA3vAAV8(l)
8430 EDMPLE XIEO
6440 CCMMCN SLOTI NSA, S(20),ZO(ZO)pl 2C)

084#50 COMMON ISLOT2I EO0) ,TEXC (20)vZEXC (20)
8130 COMMON IBOTZI NPPBLPY a(83),XB( a3)vY81(82)sXB1(82)

164 0 EOMMON IBOT3/,D4(8?),SV(82), C V(82)so46 DATA UPI l(C.#10R,.14159Z5
1#90 LS-NP-3Ic NM=LS/2

851j 5C DO 5Cwl:,LS,

8560 Ja2*IS() llS

8570 DH4.DH(J+h)+DH(J42)4DH(J.3).DH(J44)
6560 A3;Z1(K)-ZO(K)
11590 IF(MEO.0) GO TO 66
C600 6 A3:-U * L/P I*(CEXPIU*q*PI*!1(K)ISL)-CEXP(U.**IZo(KIjaL))~ 666 A4A 3-(1)** *(Z11(K )-l0K

66j0 VS1f)UB(I)* 0(KI*CH4/2.*A3*TEXC(K)

VC

100 SV BROUTINE RBOT(RBT,RBPPNTTHPHI)

6ONO0C COMPUTE OCT TRANSFERJA IES FOR THETA AND PHI POLARIZATION.
C IOMPLEX RBT(lh:: P(Ilp 60)XD(

640 ~ §MMEM /B0T3/ O'0 6 82ACV(82J
I675 SM IBOTSI T( 11C:41186), TZ(1601

0 70 DIMENSION TH( 1) PHI j(1) p@,
1i70 DATA IU 13& 4 ~926~ 0,.

~ATA 0701 f0e0174'33292l
fmP-3



681 0 156 K1NT
6620 Ki(Nj )*LS
08630 CS TH(K)*DTOR)

111 MARM 14I ;*07TOR)
108 SNPH I S NlPHI(Kl*DTOR)

It~ RB T J+1)a.
690 RBT J)

189. C ACUAIN1 TRANSFER MATRICES(ES 3-4 .U8950C NOTEP 0 ONLY THE MODE INDEPENDENT PORTION ISIOMAPTED HERE.
86968 00 31

1494(J-)+1
89 0A6sCEXP4U*BK*SN*(XS1( I )*CSPHIY8I11)*SNPHIP)

91 O THETA POLARIZED (EQS. 38- 39).
fRDT(J1):RBT(Jl),DH(1I*T(14)*(CV(11)*CSPHISV(I1)*SNPHI)*A6
2RST(J2) RST(J2)4OH(I1)*TZ(T4)*A6

9838C PHI POLARIZED (EQS. 40-41).
1940 RDPIJ1).RBP(J1),DH(11)*T(14)*(SV(11)*CSPHI-CV(11)*SNPHII*A6
09050 301 CONTINUE
g9060 RTJ)CS*RBT(Jll

9 70 lT(lJZ).l-SN*P9T(J2)
9 3CC CONTINUE

156 CONTINUE
191p9 RET U

1910 END
9 ilSUBROUTINE RCAP(RCTPRCPPNTPTH*P41)
994ECOMPUTE CAP TRANSFER MATRICES FflR THETA AND PHI POLARIZATION.

9116 COMPLEX RCT(1hvRCP()vA6p(II COMN /WAVE/ q(
91aOMMON /BOT2/ NP.S;BB)E~ 3 j~(ZD~~

COMMCN /BGT5/ T(160fTP(160)vTZ(160)
1991 ?9 OMCN fCAPl/ NCXC y CvZC(2)

22N OHM /CAP21 4PRPHInC(21),QHflC1(201,DPHOC(20)
R 3 OM N I AP3/ TCR(361 TCT(36),TPCR(361, TPCT(361
1MO ICAP4/ R (83)v C1 (82) 1,A(821oCPC(82)PSPC(82)9125 CMON I DG1/ NEPZE(21#ZBE(10)

Q9 16 ~ 9 M NON I DG2I TCE(10),TPCE(10),TSE(t09,TPBE(IOI
~9i7 MEWSION TH(1)IP141(1)
19 Is DATA P ,U /3914159265,(C..1. 11
19129 DATA D R 017l453292/
C913, NMn(NP-3)12



C9131 LRa*tdPR-3)/Z

9135 Ki I-I*m ~ F

3? N ~TH K *OT ill THK TI

9jI IMPH (K *TO)

9141 Dbalfi JCu DNC
9 42 DO 30C JPu NtM
19 43 DO 3CC JQu1,LR

9M RCT("13
9 4 ~ RCT(J1  *

9149 R PI J 10

9 49 R1 P (J2u0
95CCALCULATICN OF TRAt4SFEP MATRICES.
g~ji 00 301 I Pu p4

2 IPI. 2*1J [1+ Ito
,99153 IP4u40(JP-1I)*TP0
9154 DO MC I1Rw1 p4

-5 IR:2*(J:1 II
@9 57 XXOXERHgC1(I;l)*RC1(!P1)*CPC ITPlI

19 58 YYuy +PH C14I1 I*RC1(IP1 I*SC (fV11
C9 59 zz ZC(JC)

9160E IP(U*BK*(S4*(XX*CSPH!4YY*SNPHTI+ZZ*CS)
60 (J~tp ) *Aes(QHO~c(!Ri,1I**..pHoc(1Ri1**2)

19 6CTHETA POLARIZED.
E96 CI,*R CTI +A*CV(1S1)*CSPHISV(KP1)*SNPHI)*

89J5 IJT~~l;JTJ2)4A I*(CPC(IP1)*CSPI41,SPC( IP1I*SNPI4I)*
9 66 Z( 4 * CR(TR4) A6

C6C PH f ARZ~
S9168 RCP(JI.RCP(JI)4AI*(SV(TP1)*CSPHI-CVI IP1)*St4PHI)*
q9169 1 )~jj*TC1(IPfI*A6
C97 R CP J )*RC P(J2).AJ4(SPCIIP1)*CSPII-CPC(JP1)*SNPHI)*

C9171 1CI11 1P4)*TCR(1R41*Ab
C9172Z 301 CC't INUE
291;3 RCT(JI)*S*RCTIJ1)
S914 RCT(JZI.CS*RCT(J2)
E91;5 3CC CONTINUIE

IEFt4E9E0.*)) GO Tn 156
0917 7C EDGF TRANSFER MATRICES FOLLOW.
S9178 J?*?*LCK1
179 DO 400 J C * NC
9 s D C CJu

9 81 J2u J2.
9182 PCT4J2 .



9 ai 1uOI,*1D

9 a? DO 401 IRZ=102
98 as lplz$LR*I IRZ

9 9G(~PAI 0~u**1,1R

91 fl~Z(1U41* I *IR4 I llCP(6I

9 9t 1 ~w(JH Cp(2).I*(C(IP)*CSP ICPC(11*S4H

9Iq 9OG5 AfCXIUt*SNXX*SP4!GYY*SNPH!I.ZZ*CSI)

9I96i A As (TJ2IuRT)SN*AI*(P4*TSEHO(I*2

I SC Jeeee P) -- ~

9 C PHI 14 /WAE VIR OAI tV
11003. 141 ERI(Z+tP(101ZiIOII*SH-P(PISP42 OHZM 14 /4RZ HM(0)DW(10.OW10)DW1

XX M 14 144 I ER E3 N .J O6 ,RL (

3ON1 54 1:1 1 / J,,AD(1 RAD(
aI H (OMO I I T(ZEJC)-ZTJC20)I 0MM19 E4 off 4 WTW16 P(96,NT(9

1 91 1 4DJOPT(NNU

03140 5 DIMjENINT1,P4(1

i- --- EN



10350 DATA PIPU /3el4 3926SPfOoplo11
O3 AT DTOR 10 * 017432921

~ b 6 Kw1,NT
9K of -1)*LV

940 Sj~ K *DTS P

84 R PH ImIN~ PHI K *D TOP
944 DO 300 Js1,LW

046 0 10194
~49 1 TuIDW(J)41-l

IS'l 6 CEXP U*SK*(S14*(XWI(!1 )*CSPHI.VW1(1l)* 5NPHII*ZWU1 1)*CS))
RWI(I)OWT(Jl+(S*(DXW(t1)*CSPHIGOYW(i )*SN HI)-

1 540 OWPIJ1)PRWPI Jl)+(-OXW(I11)*SNPHIDYW(11)*CSPHI)*TW(14)*A6
10550 301 CONT NOE

F(.EQ 0 60 TO 156
388 00 INO ulp

6. 00 401 1.1,2

A06 K*1* 611iPHr.Yl Wi 1*SNPHI)+ZV1(I1)*CS))
01~6 D W( 1)*SN)*TJ( 2) *A610670 ~ Rj(JpURWFrj(JIIS(X( )OSP ,y(1*HN10.9 ( )PW IJ)+ -o XW(11)*SNPHI.DYW(11)*CSPHI)*TJ(I2)*A6

00401 CONTNLIE
I j~ C 402 JJ14

7 ALPH AuIs (J-1)/2o.0*25)
S AUS INI ALP HA )
A AUCOS(AL PHA)

7~ AS JlJ)+RA0D(Jl)/29
768 XA.XJ(J *RA*CAXI()S*J( 1J

770AD l IA;~j4UYII(Jl:S4*Y2A
ZA UJ ),A(A*UZJI(JI:SA * UZJ(J (*)

610 PaA$(UXJ1lJlj*SpH +UYI( M*3H Z3 I)
0 1 S A EUXJ2(J)*CS SPHISJJ)C NP YJ22 M

DP;C*(;XII*JlNPH*UYJ1(JI*CSPHI)+
0,~~O 1S*(-UXJ2 IJI*SPHI.UYJ2(J)*CSPHII

3 660 RW;IJII:RWY(JII4RR/4.*DT*Ab
060 am RW(J )4RR/49*DT*A6



jj I ~NUE

U ETURN

LIST AN PLO DOT# M N A RRFNTSe9PONLEX UPA31,, Ey)Cd ,C1~jN~NpoN T a(l)5YN W('. MAG(4lI, ZPHS(41)

"A7 SH OT CURRENTS)
K :IONMODE-1

2 L ("i? "H 9 ('ERi t~ 1 615 )ENTS FOIR K00Ev13,/j4(2E12o4#5X))

100 ggNT iI Nut

A'O

S ZE -i O,(K-1)*O.05

Na161i N pm

UN NET AND Z DIRECTED CURRENTS ON TRIANGLE FUNCTION I AT ZwZEv
C EO. S.

~ZQ305 INT I NUE (A312
!IRA lK -CABS A43312.
1~~9 iPid (K IUATAN2(AINAG(A4IREALtA4))*180.,PIfjj310 CONTINUE

301 VIAf

11300 302 FO N 14I4 ?-1IRECTED CURRENTS ON TRIANGLE FUNCTION#I3#/)



1 39 C PLOT MAGN ITU DE AND P4AS.10 CALL PL OT' ITMAG, TPHl
4 304 FORMATI//I,41H Z-DIRECTED CURRENTS 0~4 TRIANGLE FUNCT!ONP13*1)I 3C PLOT MAGNITUDE AND PHASE.
~44C CAL PLOTC(ZPAGZPHS)
240320 ONi NUE

4 1( GO TO 500
1404 FORMATIII16H WIRE CURRENTS/)
11490 WRITE(6S ((IJTu LWf

F(NJ0 GO C TO 600

4L 1 NJ
6 WRIT £6912?HW(,UNCTIONAURRENTS9t)

600 FMTNU15Il~ji:~ I! Q*: RETURN
' it H CAP CURRENTSPt)

I a F0MI P T1.1N T-OIRECTED)
64 WRTj6;;j (CC(I)pIw1 pLC)

5WRIT tI6,
jj*I 9L +1NAj/*11H P-DIRECTED)

W RIETURNd

110 FORMATl//,14H EDGE CURRENTS)

W EIN (CCI I)pIwI1,12)

C END
USUBROUTINE PLOTC(Y1,Y21iIIWRITTEN 2114174 BY J, Me. PUTNAM DEPT 220 X23877
THIS ROUTINE PRODUCES A LINEAROXY PLOT.

N.1THE NUMBER OF PO NYS TO E PLOTTED.

NUM ER F ST EUSE O -XNUN ER F CS U UNS T U EUSED FOR THEXI II8 ~ NOTE. NC-i MUST BE DIVISIB-8LE BY 10 AND LESS THAN 102.
11690 REAL Y141)PY2(411PHEAD(10)



11900 1NTEP LINE(1O116BLANKPSTAR*PLUS
910 DATA ILANKSTARPPLUS /IN~ ,IH*,11441

9 N.

9 500 PD N * RA6NITUDEv45Xv7H. PHASE)
9 WRITE p 04)

u~fS VNIN 1y * (1)
9 Y"IN28-260 0

YMAX2;110.6

N EAD I);(XNAX-X41N)*Z/NIO*XqINI1~ ~ Dlal M YNX-YI1)I(NR-11

111 YL2 2 .2
DO 7 J ,NR
DO 6 K MC

ZZz *Z2 0Y2
ZZUQ 1. VL1
5 Y2L 2-

X MN* N.XAX-XM l6*(11)IFLOATEN-1)

0 Y2t YLZ)_1O TOK T. )KuI
I I).ME .) O T810 NEKIPSME IJI P L usO
a x " )fXNAX XNIN)*(MC-11+1e5
IFIIGTItSiK.lNC11111 NE I1)u AR

----------- --- --



12420 Wa ITE6,04)
2430 WR IT P63002)

44 WRITH6,507) X4INv(HEADfI),I.1vN101
146 504 FNANt I 1X# 14(114-,f 11.,8(1----.e), 14-
12470 507 FORMAT(3Xo31411Lt5X 11 GI 11)
1108 3881 FBAM IA 1g IHI' 41AI, 1141,F?.l)
125co C END

fills S U BR -UTIN -E -N E ARS- ( X T ES T,- Y E S T -Z T E S T, Z - ---1118J AJCAj1TgN N-TN ;ODAL CURRENT COEFFICIENTS FOR THE NEAR FIELD11,48 AC LV EQ 67 & 11.
6 OMPL X Z6( (82)vGIT(921PGlF(821PHLT(821

2570 ORnw N /WAVE/ RK
56 c0RMN IB0T21 NP,6L, Y15(8318(83)PY81(821,XB1(82)
5 ~ OmNON 180T3/ (T)41 gg ,SV (O)CV (8Z

ORNON I110T60 )( loT Pu6 TZ 1601I
6j OPPON IINTI PP14D2iZ P
6 XITERNAL FUNCT, FUNCZFUNClTsFUNCIZPFUNCZT
6 AT 1 3*14159265P(0.,lol,iiIEE FUNCTION KERNELS Go HO, AND Ni.

XXmXBM -TiJ T
RHO28 X 4 XX*YY*YY
Tj ZT In F(FUNCT;BLBLO5lOA3#Gr(11)KIER)

R i lstlfi 1-BLBLPO05,10,A3,GZ(1)KIER)

A L SINiI UMIT,-BLvBL.0.05pI0,A3#G2T(I1),KPIER)

16 c PU-i)
9LluJL#IL



39 0 LZ=L1.t4M*6
i9 0 L3*L~

9 L5UL 1.2
9 a L6-L 2.21h18  ZR(L 11.0:

ZM(L3 10
ZM(L4 .
ZTM iL5 -0.

IjC MAGNETIC FIELD,
? K2UL 2+3
4a 3=LI*4_

II ZK 21.0.

ZN (Kb0

zinS XX Xl 1(J21-X TEST
yywYB MJ2 YT TS

4CELEE JS FILDo

Z9@C U? COPNENT
Its Z"(t rnZM~l),ON(J2)*(CV(J2)*T(J?l*GT(J4),

30~~~ ZN L ZN(L2),OI4(J2)*YY*TZ(J?1*G1T(J4)~3oc UZ CON WNENTo T(7113(

UX ( ICflPO3 t4 J21*(SV J2)*T(J)*GT (J41
15? CA J ? N. O1

110C Z 4 2)uf(K2).01(J2)*YY*TZ(J?)*G1Z(J4)
ZN I3 :T 71~+Ojj*Tj~* 1 (4 )

Cjffl C5MPOWN * T



134~ ? 1 CDNTL(J' )*Glr(J4)
1 SOC MU T PLYBY ONSANTS ,
1350 ZMh 3(LJ*BK*TA*ZA(LI)

3500 Z~lL21:N*PI*ETAIR3KL*ZM(L?)tadM (L5)nU*E TA/BK*ZN4(L5)
415 ZM(L6)uU*5 K*ETA*ZMIL61

355 30 CONTINUE
RETURN

3 I-- - -------- - ----- -------- -
13190 SBROUTINE ftEARC(XTEST,-YTESTZTETZM)

61 CAC ATE THE CAP CURRENT COEFFICIENT S FOR THE NEAR FIELD ANALYSIS*

8"M WYEI 81CI 63 ~ NHON /90T21 NPDLYBt 3),XS(831,YS1(82),XB1(82)
3640 N"Mck 180T31 q14(1 )vVC 82) YC(21
3650 HAON 1S8S T5 (6501,TP 160)0 Z 1601

ORM"N / API/ MW # YEOZ (2)
3ONM N IA P21 1 p40 (21 )vR4OC1(Z0),DR4OC(201
fOOMHON /FAP3/ TFR(36)pYCT(36),T*CR(36),TPJT( 361,,

IOPNON I AP4I R 18 3 lRCI(821,AC ,82)PCPC(8 1,SP (2

~CnNC*NMq*LR

OEFFI376. 70 ARE NOT INCLUDEO.

DO 3 1 JRuILR

1ff0
9t C L51JL11

c AIM61o.

KiaLl 13



98 KZOL2*3

91 K5.LH.5

4A NI K41 .0
1Ki
RK) u

4 JR 2J +1Z~8JR TJR 7.1

XXSXC+RJ*ic P 4 )-XTEST
YVC#RJ*S PC IJP21-YTEST

1A I +JU B ) R* h R *

143 ZN( L3JuZM( L31AJ*TCT(JR7)*(CV(JP2)*T(JP7)*A3+
143 1 ,K *TPJP?)IRH4GCJ R2)*A4)

2 ZM L4)ZV4'.,AJ*T7 ) P( JP24*TCRSJRI*A34
IN 2YYBK2*TPR(JRMWN +( bCR(J 11R~ )*£4)

141 m 5 ASI.AJ*ZZ*rP(JP7)fRHOC1(JitzJ *TCT(J7,.A
4 ZNIL IuZN(.61A *ZZ*TZ JP7)*

'.4 1 Z 1R(R711I ClfJP21MTP(JR?)IRJ)*A4
4 IF MAGM T F1 LUs

44 UX C A
4440 RIKI p ZA(K1 -AJ*ZZ*SV(JPZ)*T(JP?)*TCT(J7*A.

4450 ZN(K2 aZIM(K2 A*?SPC(JP2)*TZ(JP7)*TCR(JR?)*A4
446 C UT CONPON INT
L44 uz l M ZAK3.AJ*Z *CP JPI*T(JP?*TC(JRI*A4
14C UZ ("K3JuZM(K 314AJ*Z *CV (JP21*T(JP)*TC(JRJ*A4



4;10 Z"(K5Ii(K5)-A;,J*T(JPI*TCT(JR7)*
40 1 (Y V(P) *SV(JP2 1*A4

4l (YYsCPC(JP2 -XX*SP JP A4~RJ
454?0 CONTINUE
455C I PTLY BY CONSTANITS.

f~f~fr:U*6K*ETAjjj
uU*BK*ET*

4560 ZN(L3)uU*BK*ETA*ZM(L3)
4590 ZN(L41uU*BK*ETA*ZP(L4)
46C0 ZM(LS):U*ETA/8K*ZN (L5)
:4610 ZN (L61 UOETA/BC*Z" (L6)
.4618 30 CONTJNUE
1463 RETU N

460C ------- ------------------- ---
4660 SUBROUTINE NEARW(XTESTPYTE$TtZTESToZ%)

1467 IC CALCULATE THE WIREIJUNCTION CURR NT COEFFICIENTS FOR THE NEAR
1.90 COMP LEX UPA3pA4pZM(l)
1470 OMMON /WAVE/ 9K
1410 CON /WIRE1I NPWXW(IO1)PYW(1013,ZV(101)p

14;JSOMMON IWIRE2/ 014W 4 10),DXW(1001,OYW(100),DZW(1001
4 MMN IWIRE3I NW NDW(6 ,RAD)I(5)

1j?58 8MI /WIRE4/ LWTW(3 961 T PW(I196), INDTW(49)j4?1 ONNON IJNI JIDWIIOIRADJ(10),RADD(10)
4? GNON /JUN 2/ TJ(2Q ),TPJ(20J,INOTJ(10)

CO11 SM N I UN UXJ 0 UY 1 ,U
DATA PIAU 13*24159265,(Oo,lod/
BK2:11*BK

14418 E TA 60
4855C NOTE, JVMT? COFICET ARE NOT INCLUDED.

148C MAGNTW(JlD.

14930 K5aL-1



DO.?I*JJ1#4
J2 J .JJ

35060 J7*J3*JJ
35090 XXGX~l' 2l-XTEST
51 ZZ.ZW 42ZTES T

i~13 £3uEXP(-U*BX*RRI/4*/PIIRR
15140~~ A /( RR+U*BKI/RROA3

Isi51C CEJ1 T~C fELD.
15)60C U X 1flPO!
5178 ZM(Ll ZA(Ll 3 DXW(J2)*TWtJ?)*A34
5160 1 DHWC12)*XX*TPW(J?3IeK2*A4
5190C UY COMPO N NY*

ZM(L 3)uZN(LS) *OYI(J2)*TW(JT)*A3G
1 DHW (J )*YY* PW( 73/RK2*A4

5ZMIL5 AL5 I DZW(12)*TW(J7)*A3.

I7 C UY C V3*1 I 7)*AI

5338(X LN15 (Kl)-(DYW(J2)*ZY-I5340 1 DYWJ2)*EX*TW(JI*A4
58 70 CONTINUE
1 6 C MULTIPJYY IT$ONJTANT A1

34 0 30 CONTINUE
941 ***ND

54#4 SUSRGUTINE CSIMPIFAS,#DELIMAXSI1,S,DER)
15450C ****** * ***** * * ********

1;4$SC COPS SIMPSON I NTEIGRATION ROUTINE*
4 O MPLEX FpSI1,Sv , w

11111 IF (8A320,19v2O19 lIft-i



M 8 20 II1 2,22
45560 22 IERm2

HS 23 1(IFAX-1)24#24,25
11(0 24 JPj

1,68 25 X;I A/2+

I D O 0 21 Iu2PINAX
5660 Slim
;678S S-(S-SUNK/2.)/?.
68 NHAL F NHAL F*2

15690 ANI4LF=NHALFI~1 SUMK;FfFRSTX)I5731 KLASTONNALF-1
574q FINCwBA/ANHLF

5750 DO 2t K-1,KLAST
5760 XKXK.FINC
197 26 SUKSP+(K

STO ~ ~SUNK MK2 84 30NLF

.. CA@S(S)oEQ 0.0) GO TO 29
35120 2 IFA OSISINLIAPS))-EL) 29#28,28
18130 IER*4
3848 WRITEMPI,) 511,5s

1 FRNA(I/ WHAITECRATION DID NOT C'INVERGEP//158 ~ 1HO THE PEVIOUS AND FINAL VALUES OF THE INTEGRAL ARE#
ISO? 2 13H RESPECTIVELY,4E12*31

15880 GO0 TC 3C

15909 30 Naf2 *NHALF
I ~ 919 RE TURN

1 9991 END
15940 COISPLEX FUNCTION FUNCT(1

1590 CDNMN ISOTM NPSIti5980 COn" RN /IN1/ MOR'402,ZP
5930 DATA P1 U f114I59i65P(0**.1/

160 0 RR T i HO2zdI-P):21

610 RETURN
6 30 END

16150 COMPLiX FUNCTIIN FUNCZ(7)



6 60 COMPLEX U
607 COMMON /WAVE/ RK
08 COMMON 100721 4PSL

609 COMMON /INT/ MPRH02PZP
1 DATA PIvU /3.14159?65p(O..1.)/
6 RUSQET(RH02+( l-ZP )**2J

6 FUNCZ=(CEXP(U*N*PT*ZIBL )-(-l )**l)*CEXP(-U*BK*RI/R613g RETURN

16170 COMPLEXf 09

162 P;SQRT(RHO2+(Z-ZP)**2)~623 FNCITuCEXP( U*(N*PI*Z/9L-SK*RJ)*(l./RU*8K)/R/R
1148 RAURN

6698C S COMPLEX FUNCTION FUNC1Z

LIi 0 MO /AE/S

6 8 DATA P1 U 13.141592650#0

1614S FVCZ(EXP(U*R*PI*ZBL)-(-1)**M)*CEXP(-U*BK*Rl*

16J& R&URN,

6390 ~ MPLEX FUNCTN UCTZ
640 MPEXU

If10 MMON /WAVE/ SK
MRM N 1BO 21MNPRp~
MM 0 JIM 1 MR 10

24 ~ FVMKTuCEXP(U*UM*PI*ZISL-8K*R))*(Z-ZP)*j1.,R+U*8K),R/R

64 C nan

11 2 SBOTN LT(oYIYPPXLP% WRITTEN 2/14/74 BY Jo Me PUTNAM DEPT 220 X23877

51THIS ROUTINHE PRODUCES A LINEAR XY PLOT.
"M E m OF P aN S ITHE Y-AXIS.



16JOSC NC SiT EMNME OF COLUMNSTo, BEUE8O THE X-AXIS.
69C N ED NC-1 MUST OF DIVISI8LE I8YU10AMFDOLESS THAN 102.

16600C
16610 DIMENSION X(1)PY(1)uISYM(1),HEAD(1O)
16610 INYEGER LINEf 102),5LANKPPLUS
16630 DATA DL AM*PLUS /I~ PIH*/.
1 668 NC1'C+
665P MI ltE(6,50 11

6660 501 FORMAT(1HI)I6670 MJ(IuNC-1J IiC

669 ~ XMAX:XIIZ

1673 F(X( ).:LT:XMINI X14INUX(I)
67 F(XtI) GT XMAXKt MAXuX( I)

~6?4 I( Y(l .LT*YPINd YPI~wY( I)

111ft 6AjjAbjGTeYMAX) YMAXuY(!)
16760 DELX*(XMAX-XMIM)I(14C-I)

6679 YUOYPAX* DELY 12.
668 YLsYMAX- OELYI2*

669 08 ?JuMAR

69 8 Ku1,NC
692 M 6 U )

((~~DI tGoY)a
2EY *L .YL) 0 TOX -9I D X .

699 9N *M egANK ILINEIKI:JAI

1E 12 IL
0 VR!TE(Y6,50'.J *YM(LIE(KIKE,NC



I7100 DO 13 mpl
711 LINE (Kl;LN
)72j IF(NOD(Kl0i.EoalJ trNE(Klet1'
3713 13 CONTINUE
17140 WRITE( 6.3002) Ly;LXA(LINE(K)oK-1,'4Cj3
17150 WRITE( 607) EXI1,(HEAn(T)p!n1,N10)
160 WRITE(6p 021 N170 502 FORMAT(/p2Xvl4p1SH POINTS PLOTTED)
I 7189 RETURN

110 504 FORM*T(1Xp14Qj~-)p1C2A1)
28587 FORMAT(1OXp11(F~o.41)

111 5 8 FORMAT (IXP F12.4p1X, I'4I, 12A 2*

1? 2 3 0 $ .E O RT 4 P 1 5 ENDp4X 
I 2
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asssse! 8000000 TTTTTfl!ITTTTT Sil SSS~ mCE

BB 00 TT No NMR MR
Be 00 s 7N A"A

al 088 ITNo "n"I
If 1~g 00 I "A N~
slessfsss 00 a No MR
3g365f5556 0 IT SSSS No No
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at0 fl l MR MR

It 000 s IT11sHs M
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C00BOSP30ATl0CMA4000,STCX3*

020 BANNE RS UOUTP) *Jo PUTNAM*DEPT 220*SLD 110-4*
30TAH(INFILu YSSXI

40FTNR 01PT-1
4LDAT7P SE~ INDEF 3

LG .ThEE~
lEOR

2 PROGRAM SOTSCM(INPUTOUTPUTTAPE5UINPUTTAPE6sOUTPUT,

IOTSCH IS THE SOT RUND-STATIC SCATTERING CODE*
4 NIAEiIFL

~S~UNIT 5 IS THE CARD READER*
26CUNIT 6 11THE' INF PRINTER.

UNIT I IA 1L KIL CONTAINING THE Y MATRIX.

S.ONPLEX VTT491)#SPPt9l),STP(91)#5PT(91)
105I CBT(SUP COP(823,CWT( Sq)#CWP(59)*CCT(96)#CCP(96)
20 C 8PL XY423u~

25 COPLIE RST(?36) RSP(?36).PR)T(365),RVP(3601
36 CUPL xRCT (2208)RCP ( 20 08
Z PH NN /WAVE/ SX

160/8Th/ NqOOENPTNBANDNNSN 150T31 Oii2 s(DZ 3liX(8MYI821 ~ l2
MUs /8fl8 T51 TOC)tTP(160),TZ1160)

es ESM /N iT6 I lD v UN'

M "ON / AP I NCjxCv i(2
I I's N I AP2/ NPR RHOC(2i )2RHOC1(20),DRHDC(20)

IN M N /EDG NE
I SIMENSION THS(!l PHflV(o

Sa 8 MNNw MORD(ZI

CAL CTP0



00520 CALL WIREIN
0522C
530C READ INPUTS# DESCraING THE SCATTERING PLANES*
548 READ(S,44) NANG.NTPHIITHI

45 4 FORMAT(213#2FB 4)

98 READ(5#53) (ANvAI)sl-lNANGlii4r READIS, 18ANG1(Il,1u1,NANG)
o6 0 WNIN ( 6oilNA

His L uP-3)1

1 7 4 LCoNC*NM*LR
26 LC~sLC*2

1118 LEmNE*NM

758LCCu (LCZ.L )**Z
?6 LCW=ILCZ4LEll*gLW+NJ)j§ 758 *(LW+NJ 3**2

P1w(BK*BK*ETA/?e/PI)**214.EPI
812 KODE;2*NHODE-1

18 3 LLRDER(MORD)

S815 REWINDO 1
1816 REAO(1) I
0617 READ 1) 1
O8lSC INITIALIfE ARRAYSAN SET THE SCATTERING ANGLES.
619 IPLANmfiPANEdANMG)
041 DTu AG21 JANJ )-ANG1(IAMG))I(V4T-1)

sDO 0 0 K1,N k
PHIS(K).aNG(IANI*(2-IPt.AN).(ANGj trA4G)*T*(K-13)*( IPLAN-1)

SIN1 ANS (IANG)*(TPLAN-1),(ANG1I tANG 3.DT*(K-132 -IPLAM

69! CC T(K 0:1
1192 CALL RIOf(RSTRSPPNToTI4S#PHISI



1 894 CCILS RCTRTCP4NT4SPHIS)896 fMW'N?1)CA'4[L~A~p1E(OTotPo~T TH SPPHIS)
9B 0

91 1fFI 37,6

60 NUHBwNU B41
913 KB-( (I-liI93' KC*19-1 1*1 C2KtE1

gig KW!K-l)*( LW+NJ)
9 T 29* L*S NC(01*PI*BKL*COS(THS(KI*0TOR))
942 ~ Z ONZuT2.*BL*(-1I**N*SAINC(SKL*COS(THSIK)*DTOR))

994C DETERNIN E 8UDATRIX TYPE.* AND CALCULATE CURRENTS.
g% JFN.LTNMOD ))0 TO 61
119 FtEQ.HDRD 1i GO TO 62

18118 jt(Valf,1OR(211 GO TO 63
Q992 61 pNTsu2.**jNCS-N*PI.BKL*C OS(THS(K)*D TO)

~ 994 UNZUONT-zwe L -1)**N*SINC (OKL*COS(TH4S(K1OOJ
10 ~ ( FNLT.NNODE1,4O TO 71
10 IFIN.EQ.NOR (1)) GO TO 72
3IFfM.EQ.NORD(211 GO TO 73

8114O TO 20

EQNR 2)i GO TO5
all TO 120O

30C BOT- 80 0

114 CAL L ZERO LI10 CAit IULTYk(tCioL)P NTODNZRST(KS41),CBT)
1175 CL N~t YR (L , ,0DT;DNZRSP(KB+ I ,CSM)

1176 ALL pUL IRCI LSOI.N ST(K%41)#CBT S TT (K)
li7? CALL NULRC(LDTDMZ.RSP(KI~8 ),CS'.SPP(K)I

a1 :ALL PULTRC(LS ON TVON? RST(K6+11.CBP*STP(Kl)
198 CL P~ CLSPIMTDNZRSP(KB.1iCBTSPT(K))

2 A ZER 2+ j o
I Olt E ZERI E21

I11 JAj L NUL YR I [E .E,#LS 4TTNZPRBT' 81) It
UL N Y VPL2LE ONT, HNZR P(KB )p P)

is CALL PULTRC LC2. fo 1. 8,R CP KC+1 * pST



1219 CALL PMJLTRC(LC2+LE,1.O,1.0,RCP(KC+1), CCTSPT(K))
12 0 Go T 2
Ho3c WIRE-SOT. 2

1240 73 WHOK. 0.)RA( 1 (V([).IoLSWI
C 242 CALL E RI LW+ *13,CT)

8150 ~ A L 9AL~k(L.AI'jWLSvYDIDNTOZRST(KB.1 ),CWTI
C5ALL MULTYR(LUW4J,LSvY,1 dNTD4RP(KB.1)tCUP)

O1256 CALL MtJLTRC(LU+NJ,1O, I0RT(KU~1)PCUTP TT IK))
C1257~~~ CA NLRC(UNJ10,.0RWP(KW.1):CWPe SPP(KIICALL MULTRCUtJ,04OR(K,)CP SPK)

'A I0 P L iLW.4J,1.0.* ORUP(KW+ 1)#CWTPSPT(K))

1,1270C BCT- CAP
01280 74 F K*EQ*1) READ I (Y(I),!u1LSC)

29~ AlL PU (LS:LC2.LEY;1:O,1. ,RCTIKC:11 ,CBT)
ALLj PUL cYR(LS3LC?.+LEY, *0 1 RV C vB)

2296 EALL NULTRC(LSDPTDMZRST(KS.1 ICBTPSTT(K))
97ALL ML MSOTD4:BKB CBPPSPP(Kll

iQ99 GO99 MULTRCILS 0 T.DMZRSP(XB.1)#CBTSPTtK)l
113 0C CAP-CAP.

A CROWE1) CCTLTII

1339 CALL ZULRC (LCLE 1.,IORC(C1,CCP()

130 All TC12

C350C WIRE-CAPe
c360 76 F(KoEO,1 REAM~) (Y(I),K'1,LCU)

11362 1A LZER (LU.NJCUT)
0136 AL L IER(LUNJOSUP
010 ALL "ULTYRkILU.N+ L l2+LF9Yvle0ple0vRCT(KC*1lvCWT)
175 CAL L L R LUNJPLC2+ E Yj1 fC P1C.1) CUP

76 CALL MULTR ILWU ple4J,1 . C UTIIT IK

77 EAL L T (L+ j. D1q0:RUP(KU4 B .pCUPv 5PPI
379 CALL MULTRC(LW+MJ,1:0,1.C:RUP(KU,1) CWTsiPT(K

l38 ~ GoT 120
01 3QC OT-IRE.

g4G9C~g77oI1FfK*EO.1) READ(1) (YII),I'lLSU)
0402 CAL L ZERSI(LSiCST)
0414 CALL ZERU LS CSPI
ai~i0 ALL PULTYR (L.LUNJ gY#10 1 : RTKU 1 ,Cp

11415 CALL ROL T R(LS .LUW4J Y,1 1 ODRUP( KU* )*CIS



C46 CALL PULTRC(LSDMTD14ZPRBT(KB9*1):CRT:STT(K))
4 ? CLL PULTRC(LSPOMTDMZPRBP(KB41).CBPSPP(Kl)

4 9 GL MULTR t SPORT ONFRBP K8 BPP ALPLTEtPM;M:BIII ::CSoSPIII
111448C CAP-WIRE.

440 78 (KeQ 1l) REAMI) IY(I)oIllLCWI
44 ML ZE O(LCZ.LECCTO

14 CLL ZER0(LC 24 EtCCPl
0450 ALL PULrYR(CC +LEoLWNJPV,1.0,1.QRWT(KW+1) ,CCT)

014H5 MAL MULTYR 4lC2.LE LW+MJPY,1 0,1 0.RWP(KW*1) ,CCP)
p1456 CALL MULTRC (LC2+LE 1.ou1.0,Rif K 4l CCTS TK I
014M CALL MULTRf(LC2iLE:1. .1.0,REP(K + 11, P PPfKjl
14 a CALL 14ULTR~ (LCZ.LF I I 8 .OPRP T(KC.1 I Pg 0 TP (K

p1460 GoTO1ZO
01470C WIRE-WIRE.

48 CALL ZEC I+JPW
1495 FALL ZUER(LW.'JW.N,,*01 UK+ 1 ,C
490 CALL M~TL 1 0;1:0.P*So*SRIE(KW1 ), cWT)
~496 CALL MULTRC (LW+NJPIl..0R;T(KW4 Ii )CWTPSTT( K)
49? ALL MULTRC (LW4NJ*1.0,1. ,RWT(KW.1)CWPSTP(K))
145ALL NULTRC(LW4NJ. 1 .0,1.0RWP KI l),C WP STP(K)
499ALL MULTRCfLW*NJ,1 .0,1 SRW P(KW41)PCWTSPT(K))

120 SENUNUE

OCALL YOS!ISMATRIC ES HAVE BEEN READ.
1560C37 CO " INIJE
I 64 114 0o MAT( Pt11141714 SUBMATRICES READ?
1630C 4 EN ALJULATION OF PCs *
72CPRIN T RcSo
403 pll~ f1X1HOOSAI RCS(D~S),I,2LX.P45t1H-)v/,j 1 1 S51 P14I TH4ETA 00 GO 00

?8O 00 JI0 K-1;

X2=08ON (P1 *X2*X2)

's X4 ljT(K)l

1i991 110 CONTINUE



2m 90 CONTINUE
2640 STOP

C2645 END
8 2JC - - - - - - - - - - - - - - - - - - - - - - -
182Z SUBRCUTINE ZERO(N#A)

C2623C ArnO.

2824 COMPLEX AM1
J82710CCONTINUE

28RE TUR N
2829 END

IS4'0 SUBRCUTIt4E MULTYR(NrNJYpOT*OZpV#CJ
C2 50C
J268 UPDATE CURRENT ARR4Y C BYy Y (DTOZI V.

so?~ COMPLEX SY(1),V(1)ACt1)
lies NJZNNJ/2

02890 0O IGC IwlNI

0290 DO 50 Ju1,NJ
f922 D-DT

11924 IF(JoGT.NJ2) D-D!
0930 SSY(IND)*D*VtJ)
94'.0 90 1NOwIND.NI

198100 E(1CUE+
~970 RETURN
1Z980 END

IS SUORCUTINE MULTRC(NI#DTDZvRvCvG)

03134E UPDATE G BY (DTOZI * PR C,

II5 COMPLEX GPR(1),C(1)

3162 DuD T
64 IF(I.GT*NI?) DSDZ

9llz PhURN

FUNCTION SINCMX

114 SINCu1.C1111 IF (X;NEo6*O1 SINC-S!N(X)IX
60 RETURN70 END



03280C **************.****.*****

H~S .. FUNCTION QBCDNME
C RETURN X IN 0S

1111 1 0(1.O 001 RETURN
351 RETURN

f ih5 SUBROUTINE SOTIN
3151READ SOT COORDINATES AND0 COMPUTE SOT SEGMENT ARRAYS.

9 C8MGN 10T11 NnODE ,NPTNBAND

8MMON /B0T2/ NPpS LYB(83) ,XB(83),PY81(82,*XB81
14 FONNON /B0T3/ 094(8 )pSV(S2)oCV(82)

COMMON /QT1IDGdNOT5/ T(16 I, TP11O),TZ(1601
3420 ~ EAD(5*49) NMOOENPTPNBAND

REIAD?49 NP
343 WRITEN648) NMOOENPTvN8ANDNP

48 FORMAT( 2H NMODE NPT N94ND %Pt/V4I8)

450 R AD Xe 1 #1NP)
48 53 FORMT~lF. 4 )

4 W TE 646)Y(I)9Iw1,NP)
3475 46 FORMA (IXP 1 F894)
34S0 WRITE(6,561

4 56 FOR AT(/,#IH XRI

4 C PLOT THES0YCOORDIAT~E'
i 0 CALL PLCTB(XBPYBPNPp41)
35~ R EAIMP53))SI
350 WRITEI 69 p B L
15547 FO 0RAT6( hY I,199AF-ENGTH OF SOT ;,. P1.
IS~C CHECK IF BU T IN000 AN UD48FBR O ONS
isOC C IF NERAt1N eUV ISO

CHE TVSOP 98 OR CLOSED*1410 V ( Y S(P )NEsO..ORo(X8(1)-X9(NP)oNEo0o) GO TO 10

355 Xe(NP+1:XB2
11 XI!P+IuXB(3mis JTl(p66) NP
11966 0 ,(/39H SOT GFNFRATING CURVE IS CLOSED. NP # 131



AD-AIlB 498 MCDONNELL DOUGLAS RESEARCH LAOS ST LOUIS MO F/G 9/2
ALGORITHM FOR SURFACE OF TRANSLATION ATTACHED RADIATORS (A-STAR--ETChLI)
MAY 82 L N MEDGYESI-MITSCHANG, J M PUTNAM F30602-80-C-oI16

UNCLASSIFIED RADC-TR-82-113-VOL-3 NL

EIIIIII I I,



8ll48CleaMP6V"A~8EoF BODY SEGMENT PARAMETERS*
S595 DO 57 1m2vNP
600 121-l

3605 RRYB( I 1-Y6 (12)
161g RRf!X (I -XB( U) +R2*R~

6SH QRT(R ~ R*R

YB1( * +ye 12))
11613 SV(12IuRRJ/D01(I2)
6 CV( £2) RR 1014(12)

3 640 57 CONTINUEI3645C CHECK IF BOT SEGMENTATION IS UNIFORM*
3650 I UNIF*C
3655 N ~NP-1
3660 DO 60 112,NP1ll
3665 RR1mDHf IDH(1
13670 IF(RR1*LT*0*99 *OR. RR19GT*1901) GO TO 20
C3675 6(0 CONT INUE
S3680 IUNIF 71
3685 WRITE 6p6?)
13690 67 FORMAT(1I,' SOT GENERATING CURVE HAS UNIFORM SEGMENTATION#)S3695 20 CONTINUE
3?00C COMPUTATION OF TRIANGLE FUNCTIONS To

C3705 NM*;(NP-31/2
- 00,7'. Ju3hP4
tA 37MJ2 2*(J-1)+1

S3725 J44J3+1
1319 J6*4*(J-l),1

3750 J98ea~
3755 DEL1UH(J2)4Dt(J3)
3760 VEL2-DH(J4).DHtJ5)
3765 ~P(J6)n1./DELI
3770 TP(J7)u IDELI
~3775 TP(J8)u-1./DEL2
83780 TP(J9)--1/DEL?
13785 T(J6l)-H(J2)/29lDELl
S3790 T(J7):(DH IJ2)4DH4(J3)/2*)/DELI
3795 T(J8) (DH IJ4lI2e*D14(J5l)/DEL2
3800 TIJ9)mDH(J5)/29lDEL2
38C5 74 CONTINUE
3810 NM4=NP*4
C3815 00 75 Jw~pNM'.S3820 75 TZ(J)*T(J)

13825 IF(IEDGE*EQo0) GO TO 76

C3840 TZ(Nl- I.2.-T(11-1



I3845 TZ(NM41m2.-T(NMl41
11176 CONTINUE

65 RETURN

0 90 FORMAT /f91)** PO IN DOT INPUTI)
8?l STOP
a? END

44 0O SUBROUTINE PLCTB(XYPNPNRII4450C WRITTEN 2/14/74 RY Jo Me PUTNAM DEPT 220 X23e77
4460 C
4470C THIS ROUTINE PRODUCES A LINEAR XY PLOT*
4480C N IS THE NUMBER.OF POINTS TO BE PLOTTED.
449QC NR IS THE NUMBER OF ROWS TO BE USED F R*THE Y-AXISo
14500 NC IS THE NUMBERSOF COLUMNS TO BE USED FOR THE X-AXIS&2
05 NOTEP NC-i MUST BE DIVISIRLE BY 10 AND LESS THAN 12

4 38C REAL X(I)PY(1)PHEAD(IO)

C455 DATA BLANKPS ARP L S 1 '4*PIH~l
456 N
q4571 as NC- 1/1C
14560 WRITE (6,500)
04590 500 FORMA ( II,44H 5ODY COORDIRATES, 4 I 1CATES TRIANGLE PEAK)
460 WRITEIMe04)
468 xM N*X( 1)
46Z XMAX X( 1
4630 YMI~uYfl)

4248 YMAXOY(:XJ) ~
4 5 DO 6 .MA Is YPHAuY

14710 6 
CONTINUE4 DELs MAX-XMIN

4 8 IFYMCY~~ GT.DEtl DELsYMAX-YF~IN

47 5 HA0(sXMAKXN*ZN14EI

478 DY=IYMAX-YMINl/(4R-1)

469 IEDGfl0
140 bwZDY 12*

4830 0 7JlN
1450N;IN

64 LON (K -LANK



4860 ZmZ-DYI4870 YUwYL

4900 F (Y(I)B .YU) GO TO 9C49 0 IF (Y(II.LT.YLI GO TO 9
64920 Ku I XE! ) lX JN)(AX-XMINI*(NC-2).1.504930 IF KaG CI KamC
2 948NEEIXiaSTAR

495Q MO(P) Q L~jHE(K1 UPLUS
04970 IFIIEO. *ORe .EQN) LINECKI.STAR
496 9 CONTINUE
499 WRITE (6,5081 Tb(LINE(KIKalpNC)

? CONTINUEu~u~uWR ITE l6v504)
5028 WRITE( 6:30?1
5,03 WR TE6 50 )MN#(HEAD(I)pIw1,N1OI

HIM 504HI I' iiXv14(IH-), 114., 10(514----.), 114-
7 8FSHT9PXjIDA 41 ll 14

83002 FORMAT(4X74Y I XHp4X,1H,5C9X#1H!11Ii SE U BROUTINE CAPIN
11141-1RED APINPUTS ANO COMPUTE CAP ARRAYS*

COMMON /1072/ NPPBLY ( 3)vX9(83)pY81(82),X81482)
NHO I API/ NC, XCYpCC(2)

54 ~ ORR N I P2 I4PRi HIOC(2 1),RHOC1(20)pDRHO 420)
6 0H N I AP4/ TR (831MMO IZ CR 8216 C S z )SC(

CORR W I AP1/ NRE(3jZIE(1) 6)C pP(
PH N I DG2/ TC E ,PCE(10)pT SE(101,TPBE(101

24 READ 5 NCNPRN
I NT*EI*~lNE~wNCiIa WRITDhDERE,,I,,



C9151 100 CONTINUE
j§5 5 FORPIAT( I'u4X#41P8.4)

S54 WIRITE(6p6)
915 6 FOR IT(//v5H RIIK3)

5 50 WIT ( p I (RI~rIC TIIIPNPRI

06 IF(HGD(WPRp I!AE*1) GO TO 9906 164 DO 120 1 s2,NPR
5166 120 IFIRHOCII).LE .RIIC(I-1)) GO TO 980
1 JBC COmPUjATjCN CF CAP SECTOR PARAMETERS*

~~S~tR 47 CtiNaSERTcYB(I?-YC)**2.(XS(t)-XC)**2)
S16 DO 57 182#NP

1~ 81*-2
~18O RRI& B1( 1 2)-YC
182 RR2nXBlI 2)-XC

5 so I 2 ).~!Y8(Il))i-XR(12))*(YC+YB(12 1)1/2.
R92 S'C 123 RI /RC1(IZ15IS 92 CPC 2)oRR2IRCI(T21
9 94 57 CONTINUE

15196 067 Iw2pNPR
05198 ?26I-i

ICII820 DRHOC( I2) RHO C I)-HOC(I2)

I 09'OMHNNO CAP TRIjANGLE FUNCTIONS*
5208 LCo(NPR-3112

IWO oEd.DRHCJ2,+9R40C(J3)
5130 DEL2uORHCC(J4)*DRM(C(J5l
5 32 TPCR(Jb):19/DELI
'5'P YPER( J7)1 I/DELI

Is TO R( JB)0-1.IDEL2

Jim iC (J6)uDH C(J2)/2*/DELI
~5242 TCR(J?1-(ORHOC(J21,DRHOC(J3)/2.I/DE L
c5244 TCR(J8).(DRHOC(J412940R940C(JSIIDEL
B 246 T8R(j q)-ORHOCIJ5)/2s/DFL2
5248 74 COT MU N

~~ LC4; LC*4
Mz52 00 7~ImI.LC4



11Z58 75 CONTINUE
64TjtLC4-1)u2tjT JT(LC4-1)

*e-TPCT(I
R8IFH l). 0 0 WJGOTO7

711 6 ONTINUSO
is FINE*EL0 RETURNi20CCiIIATO OFEG HALF TRIANGLE FUNCTIONS.

92 a1 EclN

5~~~ 9ITD6s/ELZ
96 TP fijao2

gc z ED ( fIfDl+25DL
ze~~~ ( 11DEL2 *E

iERO IN CAP a-

BR oU"TINE IRI
RcEDE CORIAE N CNIT IESENN RAS

T I*I DEL



5535 COMMON 1WIRElI NPWPXW(1O1I)YW(1O1,ZW(1ClJ,

EBNMSN Mc 1  YW 1001 AD (10 )
MMN/W REZ PWf9 PTP OO)#DYV T0)W( 0O)

6 NIJUN i I NJ INDJI~flRADJ(100,NU IJUNEI IIJ IN I T3R6 IND' IRD~
IMMON /JUNC 34/ X( 10 , YJ(1 3 (3.)

PRN/JUN~ / UXJ(16 iU J1 )PUZJ( O

311)'/JN'5 NxJ18
1RITS 1JN6 UX1) NtI vY131ff

I as(EeO RUNPWJ

1 NAN.uP.

F1 A1 311II I WPP~uN
T6961N1NP JP#36

N 0WoE*0,1 RECRNE§O9SUCIN AAETR'I

I 52U F Ia fli iIIERO P WREI)



8579 DO 90 1.11.12
5800WRITE(6 63) I.E W(I),YW(I)VZW(ll

05805 63 FORNDT(25Xvh13.3F!.Ba5810C CHEC K IF WIRE POIt A JUNCTION POINTS
~581 jFj l J.T NlJ)GO.TO 905810 F NI NDW ii J E 1.i GO TO 90
C5811C CHEC K THAT JUNCTION POINT IJ IS AT TH4E START OR END OF VIREe
05830 IFIX.NE.I1 eAND NE. 2) IERJu1
058359R~( 6t) IJohA8(I " J I)UYJ(IJ),UZJ(IJl
05840 64 ~ORK T(I,,5exv13#4F6 41UJI 0

C 843C DETERMINE DIRECTION I N WHICH WIRE LEAVES JUNCTION POINT.
111555 HDT IO 12J NTI11-
18 60C CPUE JUNCTIO PARAMERS
5815 RADJ LIJI=RAOW(IV)

5680 ZJ(IJlmZW(If
5180 1 JI
5889 90 ON TINUE
5895 4~0 ONTI U590O~E O WIRE OR JUNCTION INPUT ERRORS*
5905if( fR.EO GO TO90
5910 I -NE.NJ 9OR. IE1j.ME.0) GO TO 990
51CCOMPUTA JION OF WIRE SEGMENT PARARETERS.
5920 DO 57 Iw2#PW

5940 ~*Z DW a lI-zw
94 0MW1  SaSG RT1 DX(2)**2.I?YW(12)**2.DZW(I2I**2)
;950 VW1 11 .Q.5#1( I I)W(12)

;96 )C5*(ZWI +Z(2)
5965 57 CONTINUE

5; COMPUTATICN OF WIRE TRIANGLE FUNCTIONS TV.

5980 h ?S IU-.#Nw
5991 U .111W £ W)59908 11WU1'1-

6~ IsL W W

I ai WWI~8
15 01 WJIW)+JZ



DELI: .HWIJ21.D$W1J3)

2899 Q31::~
0.WW18 .1 D8LH

1 8TV J6 OH~lJ2)126/DEL1
TV Ji *)(DHW(J2).DHVIJ31I291IDEL1

9 TWI 8 (DHVIJ4)/2..DHW(J51)/DEL2
TV( 9 *ONWIJ5)12,IDEL2

75 NPWUE-NW)12-NW
IC "OE~i MEQ.0J RETURN

6 ~C COMPUTATICN OF JUNCTION HALF TRIANGLE FU14CTIONS TJs
C6 30f 0085

06 35 IND J IG*1GO TO 80
6 40C JUNCTIONNISVAT THE END OF A WIRE.
6 J 1 1 cJ (1J)-2

6 5 9 *1J-131
6 6~ NIE ~J

Of Di IM J " 2. DEL I
6j~ (DH(J21+DHWIJ3II2*dIDEL1

ICJNTIN15A6H START OF A WIRE*
a ~ J4 N w( J).RI(S

6i 111k #3 IV'f-J
1 44 TJ Id$ (pWJ4 /2oIDL2 5)IFL

6 60C CDNP;E9 VW J; V ECTORS FCP JUNCTIO'4(DISK)o

NORNh VJ i J *M+6JllJ)**2,UZJIJ)**2)
:1 Ui UXJ I pI R

190JUP J J)/RR
I ilC IND llNjIII NjTI3S UNIT VECTORS IN THE VLkNE OF THE DISK (UJI E UJ2)e



6315 UXJZ(IJ)8O0
6320 uYJZIIJIO.0
6325 UZJZ(IJ)0.O

6330 IF(UMJIJ)EQ.O.OI1 GO TO 9j6335C FIND INTERSECT ON WITH X-Y PLA E,
6340 UYJI 3,l(!J o 1.C
6345 UXJ 1(IJ)S-UYJ(IJ)/XJ(IJ)
16350C FIND INTERSECTION WITH X-Z PLANE*
06355 UZJZ(IJ)O160
£6360 UXJZ(IJ) -ZJ(!)/UXJ(iJ)
C6365 GOTCA9

C63so UZJI(IJ)-1.0S611385 UYJI1(lI).-UZJ(lI)/UYJ(IJ)
390C FIND INTERSECTION WITH X-Y PLANE.

UXJg ux J fi ~
4UYJ J ) u-Uxj(IJluJYJtIJ)

864J5 0 (TC 94
640 92 F...J~Eo~~ GO TO 94

9415 FININERECIEONIT X-Z PLANE.86420U J (xtIJ)u1.0S6425 UZJ 1(IJIN-UXJ(IJI/UZJ(IJ)
86430C FIND INTERSECTION WITH Y-Z PL44E.
21435 UYJ2(IJ)u1.Co
(440 UZJ21IJ)s-UYJtIJ)/UZJtIJ)
6445 94 CONTINUE

86450 RR=SQRT(UXJ1IJ)**2+UYJ1(TJ)**2.UJ1(IjJ**23
C6455 UXJ1(IJ)*UXJ1IJI/RR
56460 LYIIJ)UUYJIITJ)PR

1646 UZJ(IJ)-UZJ1(T J)/R
06470 RRwSQRT(UXJ2(T J)**2.UYJZ(IJJP*2.UZJ2(IJ)**Z)
06475 UXJ241JUwUXJ2ZIJR/RR
£6480 UYJ2(IJ)*UYJ2(IJ)100
£6485 UZJ2(IJ)oUZJ2(IJ)/RR
£649g 95 CONTINUE

649 RETURN
~6500 980 WRITE(6#981)
1505 981 FORMAT(//P' **** ERROR IN WIRE INPUT$)
C6510 STOP
8615 990 WRITE( 6p991)**ERO

6~ 991 FORMAT( It'** RO IN JUNCTION INPUT$)
ffl25 STOP
6 30 END

940 C----------------- ---------- eee----------tI950 SUORCUTINE ORDERmVR)
960C DETERMINE THE ORDER IN WHICH THlE Y MATRIX WAS GENERATED# AND

1970C CHECK FOR DIMENSIO04AL CONSISTENCY BETWEEN THE Y MATRIX DATA FILE#
0980C AND THE INPUT DATA FILE*
S7990 DIMENSION MORD(z)

AC. COMIICN /80Th/ N~4O0E#NPTPNBAND
11,0 COMMON /80T2/ NP, SLYB(M3),XS(83),YBI(82),XB1(821



6032 1 XW1 I G)PYW ( 00, ZW 10
80 4 ~ OMMON /WIR E3I NWINDW(6PRADW(5)
010 0UMMON /JUNCII NJPINDJW(l0)*RADJ(1O)vRA0D(10)
142 IFMCEDG1I 4EvZE(2)sZBE(10)

50 R M NMODE1,NP1,NC1,NPR1,NElNW1,NPWIN4J1
16 4 F NP NE*NP1) GO TO 500
0056 IFN !C.N GO TO 500

80058 IFN14 N N RI) GO TO 500
06 60 IF INE.NE*NE1) G3 TO 50

062 IF (NW.NEeNWI) GO TO 50
64 IFINPW. NE*NPW1J GO TO 500
66 IF NJ.NEeNJ1J GO TO 500

2FMORft SPESIFIEC THE ORDER IN WHICH CAPS AND/OR WIRES HAVE SEEN ADDED
30E TO 'fHE 8~ iNDEX 1 REFERS TO CAPS AND INDEX 2 REFERS TO WIRES*

48 011-6IF I HAS NOT BEEN ADDED
5 ORD(I~wN IF I HAS BEEN ADDEO TO THE SYSTEM MATRIX# AND

6810 PRESIVM60 PEUO MDE 'M9R14

7~~ 00WITE(60) OR

a I VRNT(/PAI*** ERROR ** INPUT PARAMETERS DO NOT CHECK WITH$#
91 50 1 THEPARAMETERS IN THE Y 14ATRIX FILElmII,

S8B08 NW1; NODE NP NC NPR NE NW NPW NJI)11111: ~s~ PHI POLARIZATION.~vP~vN

01433 FRMATl YFILEI,816)

1710 V L EXRBTI1)pRBPfl),A6 , U

6 51MN C I0T5f T 161 TP(I6 0 )T111601

Iasi! 00 St56 pN



06820 Klu(K-1)*LS
68830 CSNCO S(TH(K)*DT0R)
8940 SNIIN(TH(K)*DTJR)
0850 SPHf:H~ S(PHI(K)*DTORP
0880 SNPH IuIN(PHI (K)*DTORI
so68 DO £60 JGRNMseeo J- *K1

8890 J2uJ1.NM

8930 RBP(J2)u0

SS940C CALCULATION OF TRANSFER MIATRICES (EQS. 38-41)o
8950C NOTE, ONLY THE MODE INDEPENDE4T PORT1O4 IS COMPUTED HERE.
8960 ICO 1 1-14
8972 lie *U-: )+I
696w 14s4*(j- fl+j 990 A6-CEXP(U*8K*S*(X@J f )*SHI4YBI1I1)*SNPHI))
19000C THETA POLARIZED (EOS. IN4-3'e).
09010 RB I(Ji I-RB T(J 114DH(I11)*T H 4)*(CV(11)*CSPHI.SV(11)*SNPHI)*A6
1990 RB T(J2 -RB T(J Z)4DH(I I)*T 114 )*Ab
a SO0C PHI POLARIZED (EQS 40-411.
3 1040 RBPIJ 1)mRBP(J1.+DH(I11)*T(I4)*(SV(11)*CSPHI-CV( I1)*SNPHI )*A6

9 301 CON TINUE

9070 RSIJ2= NRT 2
9080 30 CON INUE

0910 156 CONTINUE
E9i ~ RETURN

--j? _ _ END . . ... ... . . . . . . . . . .

91Zj SUBROUTINE RCAP (RCTRCPNTPTH, PHI)1
94ECOMPUTE CAP TRANSFER MATRICES FOR THETA AND PHI POLARIZATION.

6 OMEX RCT(1)PRCP(1)sA6pU
19 7 PH /WAVE/ SK

09 leSMN /8012/ NPRLYB(83),XB(83),YB1(82),XB1(82)91 0 N/MT3 D4 821.SI (2)sC(82)I MhN ISOT' T(1;C)PT &D 5 :Z(160)a

9Ii /H API/ NCXCPY ,Z (2)
92 COMN I AP2I NPR#RHOC )#RmnCl(20)pDRHOC(20

912H0M N I AP3/ TCRI 6)T 3),TP R(3 ),PTP T36(2
24 OHMN I AP41RC(l ) RC (82)pC 21v P 68 ISP (2

9 DIMEN SION fH 0)PHj( 1
9 DA0TA P # U / 3.1 459 1!,(00910)1

9 DAlI 01gOR 10. 1?4532921
NRM NPR-3112

19111 LC-NC*NN*LR



b E*NH
16 Kw1,NT R

9 1? jmSIN TjUK)*DTOR)
9 aSPHis 0S(PHI(K)*DTOR)
9 is W~j.SIN(PHI(K1*DTOR1

DO4 30JP N1
9343 DO0 380 JR. ,LR

144 Ji: -I1
945 *j *C

9 146 TIJ1)0 0

48 RCP11I:i)0
949 RCPlJ 2)C
50sC CALCULATION' O TRANSFER MATRICES.

9j DO 311 rPmlo4
9 53 IP4u4*iJP )+lip
9 54 DO 301 IIR*1,4
9 5 ~ :*J-)+IIR

57 XX:XC.RHC(IR1I *RC1 LIPi )*CPEC tP 1)
so YY YC4HOC1(IRI *RC 1(IP 1)*SPC (IP i

9 6 C THETA POLAR! D
963 RCT(J2).R~ T(JI .AI*(CV(IPI)*CSPHTeSY(IP1)*SNPHI)*
164 1 IIP4)*TC T IIR4)*A6
9 65 IR JZ1;R +AI*ICPC(IP1I*CSP94I+SPC(IPI)*SNPHI)*

66 11Z(14)*ICR( !R4)*A6
966C PHI LARIZECPj,

j68C PHI +P1eP1 A*(SV(IP CSPHI-CV(IP1*SN4PHtI
9 $9 1 T(1P4)*TET(IR4)*At
191 0 RCPtJ2)*R P(J2),AI*(SPC(IPI)*CSPHI-CPC(IP1R*SNPHI)*

SM 301 1CIPff.P~*TCR!1R
4 1*A6

RCTJ1) ~*RC I I)
RCT(J2). ~T IJ)

9 5300 CONTINUE
09176 IF (ME EO.O) GOtTO 156

9?CEDGE TRANFER MATR CE fOLLOW.

I 400 NJIINC

19311 RP
9184 DO 401 IIPS1,4



~9186 IP 4 (JP-)+IP
9 67 DO 401 IIRZ-102

~9168 IRl:M*IIRZ
g9 09 R * JC- )4 IIRZ9 90  1Zlu2*(JC-lj .IIRZ
9191 IZ48*(JC- I IIRZ

911 XXaXE* l( mf~ l * ''I 9 A6. XP(U*SK*(SN*(XX*CSPHI+YY*SNPHI).ZZ* S))
996 AIA(IPI)*ABS(RHOC(yRI141**2-R4OC( IR1)* 21
979C EDGE( AP)

9198C THETA POLARIZED

09201C PHI POLARIZED*
92C2RCP(J2)RP(J2)4Al*(SPC( !PI)*CSPIII-CPC( IP1J*SNPHII*
9203 1 TZIP4)TCE1R4)*A6

921 ZZ:ZBE(IZ1)
92 ?A6uCEXP(U*BK*(SN* (XX*CSPHI4YY*SNPHI ).ZZ*CS)I

AOG 5OHI)I*BS(ZE(JC)ZCC)/2
19fiQC TETA POLARIZED.

9Z1 RC (J2)uRCT(J2)-SN*AI*TZ(1P4)*T8E(1Z4)*A6

9214 156 iONTINUE
9215 RETURN

~92,6C ___END
192 2C e n
C9223 SU'BROUTINE RW!RE(RWTRWPoNTpTHpPHIl
09224C
9225C COMPUTE WIRE-JUNCTTON TRANSFER MATRICES.
9230C

924g OM~EX RWT(1)PQWP(IA6#U
1924 ORK N/WAVE/ SK

920 1 !Xfl fol(l olpW(100 ) ,Z W10

920OMMON /IiIRE4/ LWPTW(1961IDW4
93 0 OMMON /JUNCI/ NJPINDJW(10),RADJ( 6PAD(
931 ,OMN/UE/J2l TP8 l961  DRADDU.

1932 CTPJ( /JUN IDTJI(10)

934 DIENSONTHM1),HIM1



0156 Ks1,NT

; 4 tA MN.S * TRI
344 8 R H PHI K*DTOR)

9440 SNP IwSKW(PHI(Kl*DTOR)
945' DO 00 JulLW

946Q RWT( ~j1*
94t5 1v~j:.
9470 DO 301 1*1#4

9485 A6;CSEXP(U*SIC*(S'4*IXWI11i)*CSPHIGYW1(I1)*SNPHI)+ZW1(11)*CS)I
9490 RWT I l.RWT(J1)4(CS* 9 XW(t11)*CSP4 14DYwIll)*S PHII-
9495 1 OZW(l11)*SNI*TW(14)*A6
9500 RWP(J11mRWP(J1SlI -DXW(t1)*SNPHJDYW(11)*CSPHI)*TW(14)*46
95i5 391 EONTINUE
95 0 3raO ONTINUE1951 IF(NJ*EQoO1 GO TO 156
9 J1.LW4K1'9521 00 4CC JU1,NJ
9530 J1-J1.1
9;33 ih4.l:8
95 DO 4C1I.,

9550 T (Nr~ 1.1-I

9 0 w *SN)* J(! *A 6  )CP4e~(1*NH1
91575 RWPIjj ).RWPgJ2p4(-DXWg(l )*SNPHI.DYWIII)*CSP,41)*TJ(12)*A6
0580 401 CON HUE

9595 SA:S I ALPHAI960 CAC S SALPHA
965 RA:IPADJ IJ)+RA09MJI12
9610 XA XJ(J)4RA*(CA*UXJI(J*+SA*UXJ2(JP)
9612 YABYJ U) .RA*( CA*UYJ 1.J)+SA*UJ J)
9614 ZAuZJ IJ tRASI 9A*UZJ1(J).SA*UZJ2( J3)
96' 6 0T;CA*(UKJlMJ*CS*CSPHI.UY 1J'C*tPIUJV
9818 1 S *IUXJ2(J)*CS*CSPHI4UYJ2 IJ)* SO NPHI-UZ JZIJ)'5N

9625 RRu(RA0J(J);RAOO()2
9610 A64CEXP(U*BK*(SN*(x)A*CsPHTYA*SNPfHr),zA*CS))
9635 RWTI141 )RWT(I )RRI4**DT*A6
9645 RWP I i RWP(J J1RR/4.*DP*A6
9650 402 CBNTINUE
19660 400 CONTINUE



9670 156 ONTINUE
9680 TU
9690 END
9700 EOR



*BSSBBs 00000000 TTTTTTTTTTTT SHIMSS$ S CCCCCCCC BeesBssesS11.95553*S 8 000 8 ~ TT TTJTTTTTT IS s CCCCCCCIC flsssms
Be s1o 8 TT to1Ba 018 8e TT 11 aSB
BO88 as BBS 

age 88 IT 9see
ae00 ITg 5liSe s niPe 0000088880 T sis 3ssjss CREFEFCE Iimsemsnullosssssesse 00000 0 TT sssssss c cc Bessesss

PiRECL4,G FAA L



SSI T86P30A0i2?l0' STCX3.
3Q1209ANNERSfOUTPUTj,*jo PtTNAP*DEPT 220*8LD t10-'.*0
C 13QATTAC4( INF ILY YSX)

4 I4FTN(RuO, OPTOl)j64LDSET(P PESE 1.INDEF 3

PROGRAM SOTSCS(1INPUTOIJTPUTPTAPESeIPIPUT9 TAPE6uOUTPUTv

030 1SOTSCS IS THlE BOT S1-STATIC SCATTER14G CflDE.
58F~ UN IT 5 IS THE CARD READER.

~026 UNIT 6 IS THE LINE PITR
G2?0C UNIT 1 IS A DISK FILE COTNTAINING THE Y 44TRIX.

l8 COMPLEX U
If COMPLEX STT1911,lPPl9I1,STP19I1,Sp? (911

DMPL X SCi 3 *ECP(3 , 4SCTI3) .4 Csf3
14PJK Y(23041

121 ~ N K8p R8T(821,RBP(82),RWT(59),RWP(59),PRCTI96),RCP(963
7 CBMBN IA E/ S9K

I o M 1 1/ RMD* p9Nl"t 14 %; 1 ID.11filY91i;1XIAN8
18118 EC NUN /8OT I Yjjpf T P~j&@).YZ(16 01

2I Oam" N lyREl I 4 :,1(f I YW(101),ZW(1C13,
65NO IWIRE41 I TH6oP~ lID~4j
Is? CNN N /APl/ "W etU
se EOMMCN IAPiI 0NCHOI2)DRG(0"11: 1!! ONTS??!HI(

463 1 !OAT. 4190165

4jI FORMATI9H RXlES.?

48891 CALL SOTIN

0500 CALL CAPIN



CALL WIREZNilt4READ INPUTS, DESCRIBING THI INCIDENT FIELD AND SCATTERING PLANES*
11 flic READM5441 NANGuNT#PH! #TNI

S& 4 4 FERMAT02I1018)
006s RE AD( 5 3; ANatlol),IulNANGI

38WPA" FONI(ZHi FIXNED.FFXE NLS ,3I

I II £FS.1,9XF. I III FS.1, F.)

1NN154NFOR

71 8 NNIT1631N ANq4

6 3 FOMT/#5 NUBE C*FXENAGLS LRol
35H ~UMB ROFC*2SPRFIE NGEaf

N*NM

ICO Hl2 L RD-ii CLL ZEO KN , *2
L NW~~~ *N

91~ ~ 00egB

KNIRE M E1

64 .- " - ---



920 READ(11 PON
93 IFIECFI1)) 37,60

0940 60 N MSftNUMe+1
8942 IPf4NfOOE-l)*LS+1
S950C DETERI E SUBIIATI TYPEv AND CALCULATE CURREWTS*
I6 TFNLT.NMOOE) GO TO 61
970 IFEN. EQ*MORD( 11 GO TO 62

00960 IF(N EQ MORDIM) GO TO 63
00990 GO T6 56
00992 61 NT:9;*8L*S1NCht *618K*CfS(T#4I*DTOR))

994 DN0 NT 2B*- )**N*S INC( RKL*COJS(THt*DT0R))
IF0 LT*IMDE 00 O TO 71

10 0 I(,:EQ1IORD(1) GO TO 72
38 IF EQ MOROI 2)) GO TO 73

C1050 62 F(N.*LT HNODE) GO TO 74

0108 ,O 58
8190 63 tF(M*LT.NnOOE) GO TO 77

0ib IF(M9E~oMORD1)) GO TO 78
110 IF(H E.EOOD() GO TO 79

0O Th 50
C BOT-ROT.(1

11H71 READ) (Y(1)PdelLSS)

0

~i2I~ CALL 1NUL TVR(LC2,LEL,YDTDNRSPCP
GO UO Y0 L EuWTJS

11 ~ AL iMLTYR LWJPLSY#DNTPO0t9 WRP
f6 0OT 50

CALM h YR L 24LEPY, . . CPCBP( 1

MULTYRUL L+iY::8

IiXC WI RE-SIAP.

131 CALL PULTYR(LWJ#LCZGLEY TO.p0, *RCP CWP)



0 199. 0 TO 50

tjo E LL PULIYRILJP Wj vY:. j:.ppRWTDoBTl(l
C A-IRI

450 CAL! 'AUtIVYRf I L Ct~tlv) t::1:.RWTCCT)
CALJMULTYR(LC2#LELWJ*Y, .0.1 , RWPvCCP)
Go 0so

CALISU NA RICES HAVE BEEN READ.

562 VITR 14) N4
N , ifla N YUBRATRfifCES D

NO0 Aj PCSANG RENT 5*I I NI T At? IE AR A 0AN SET THE SCATTERING ANGLES.
* LA.MR AE AN

21 lANG -AN lITANGI) I(NT-1)
T*PH

100 1Tl 14 11111

0 403 t'i,22"3~II-TATjJ RC SlOB). INCIDENT PHI OPF691a

55H PHI TElA 00 G.o 00

CA A 0IRC

C CALCUOA DAl A FUNCTION OF THETA lEO. 41)e



895 S17(K) .STT(K)*0q*RBT (J)* C T (IC)
PP (K ISPPIK I .%*RBP( JI* 8P IIC)

9r9 (K i.$ rTPjKjOM*R8T(J1 BCP(IC
910 105 PT(K IuPT K *fJ4*RBP J *18T(IM
920 115 CONINU
921 iF (C. 1 0) GO TO 106
9 Z AIL RC ARCTRCPDiTHSIK1:H (K))1914 A L MLTRfl L2+L vEp C $ )
1925 ALL AULTR IL (LC2EE ,R~CTP SPP (K))
16 ALL MULTR C(LC24ERT C PSTP I)
17 ALL 0 ,. TRC(LCZ+LE*RCPPCCTPSPT (K))

9 21 06 O(N P ; j j TI N0 ?

192 IL R R tR WPp1e MS (K) ,PIIS(K))
191 CAL5 TO 10?wp W
91 iALL "ULTRflLWJrRW~pD WP SPK

1 C ALL UL R C(LWJRW t WP IPPII

9 07 C(1

9, x O SN VST P(KUI

960 113 FOI*T1 3261F2)

9$0 113 0 1CONT FoINUEo2

I 118C
9 * NO ALULATION OF RCS **

8C LIST END LItING AND POTT IN OSCoENS *

81 3 01 FOO ANEI LO
C NOTE E0I O E~T

8N! S0 30 FOM fj " OARJEO IFOR T EAD OMPNNT F

5 AL PTRNHNC At PtN TA PCP NINTORP)O
aZ E PELISTNG 0ND PLTME Of PRRrT

12 ij NE00 ED 4ANYSTFLO*
6220 NOTE# E Q.j GOR TO 900

~- 6711



40 FRMA(jf421 NEAR FR ANAL YSIS,/I

MR "IEDCU NP aE N i8XR16'4FIELD COMPONENTSPhI,
53 4 24 ZTEST YTET XE

35 5 1 2(14X#6" x 9?X,51 Y ,9X,3H Z I,/)
2~1~ ~ ~0 IE ST. 1,NTE ST

AD (5,531 ZTES TPYTSTKTEST

I HTiiiHi!TI~~ I:
90 ESP(j =I:

95 H1(I

43C CALCULAI M-IlH MODAL CURRENT COEFFICIENTS (EQS. 6? 1 ?11.54 ff N ARS(XiES~pYTkST&ZT s1 ~ ISTP6O IEDN

244 1H~I 0 JONp oNEdS Ro5 oH ELECTRIC AND N NETIC NEAR PIE LDs
41EFoR 0T NC rENT POLAPtZATT fNS, (EQS. 67 £ 71)

4608 3I 112~1LS

~~480

HHCC E P K~I E1G PUTI 450

119Ct CAPON IU1lC2IS

AtN@!!TE~YTS9TE~Y



EiETIK):EJTjKI.*Y(J 1)*fCT(I)
K) T )+YJ )* CT(I)

050 ESP( KI:EEP(IYJ) CPI~25fl 14CP~ K)aH5C P(K14y( J2)*CCP( I)
21440 C ONTINHUE
4 450 1 FlNPW.EO. 9) GO TO 470
6C WIRE CONTRISUT ION.

12118 CALL HEARWIXTFSTPYTFSTZTESTPY)
00 460 Kw1,3

O 0 46C IwlpLW

5II HUT(ICluHSCT(K)4Y( j23l WT(II
215E0CP(K uEC P(K)+Y(J1 )*CWP (I)

JJJI3 HgCP (KIMHSCP(10.Y(J7I*CWP(IJ
4460 C NT INUE

26 4?C WA I.E(6,05) ITESTPYTESTXTESTI2537 505 F ~AT(/,1 Xm3F0,4)
2565 wRZTE46#54i6) ICASESCT(i)),X.I,#3),ICAbS(HSCTII)),X.1,3)
257 5C6 FORfq*1(26K, 17W) INC P01L E-F !ELD,3E1 3o4, 5Xv3E1394#I1H,25,114-)

2161 WRITE tb,507) (CABS ES C'( I!))1,1.3), (CASS(IHCP( 1)3.1.1,3£61 50? FORMATI26X,1140 INC P1L EFIEL0O,3E1 3*4*5X#3E13l 14*/ , 15XPIHI4
498 CONINUE

6c 65 ENOi821 ----. SUBROUTINE -ZEVO(NvA) -----------
C A NPD XA

al1(6C AfOjjg02
1828 RETURN
29C __END

11O-----SUBROUTINE MILTYQttIJ#YoDT.*DZVC)

at C UPDATE CURRENT ARRAY C BY Y *(DTOZI V.

is COPEX DY*~V()pCI

9 ~ N 00XND*N
11190 00 10 3uIIO

91 0601



S ttw** SUBROUTINE MULTRC(NIPR#C#G)

UPDATE 6 mY R * C,

10CONTINUE
RETURN

FUN$IONSINC(X)

£ ~wj!.0) SKNCOSIN(X)IE

**** * **** ************** ****

ODRETURN

C Ee e

C UBROUTINE SOTIN
SED OT COORDINATES AND COMPUTE SOT SE64ENT ARRAYS.

tH/NNODEP NPIT ,SAND
/so / NSCS #H3)WX(83) ,YB1C82)pXS£COZ)

4 ~MR NISOTI D,4(82),SV C 2) VC~
4 MMI N STSI Tjjj U16 )PI6O SPTZ" 160)
4 ON11 K11 T61 EpKUI

fAu 5,495 NM f.M MPTvBAN0
IDA "249 NP49 FuRNA 311

48 FORMS ~I NMDE PTADN NBAND NPPIP4181

N1111 13 46



3'.8o WRITE(6*561
34.85 56 FORMAT(WH XR)

3495C PLOT THE B0DY COORDINATES.
3500 CALL PLOTB(XSY~vNPv4l)

C3505 READ(5#531 BL
3510 WRITE(6#4?) 9L
155 7 FORMAT (1/,2 114 ALF-LEN TN 0 SOT ,FlZ 4)
ZCCHECK IF 8OT C NTA14 0 AM U4 SEPO P 1 11T.HiiiC CHC F NE " 4 ?UN OR CLOSED.

F~(I Y)-YB(NP)NE.0..OR.(XB(1)-XS(NP)).NE.0.) GO TO 10

56 XB(NP+2)nXB(3)

WRI MP66) NP~ 66 FORM TCII,39H SOT GENERATING CURVE IS CLOSED. NP *P13)IC CON3TINUEF OD
9c CON1TINE BD SEGMENT PARAMETERS.

L 600 R1uV()Y(2

I 0Of2 a1 I tfoH (12) R2*R2

Ni 2 1:RRIZ/ DHIM2)1
1*405 CN INUE
O457 HECKC IF BOT SEGMENTATION IS UNIFORM.flfl UNIFsO
360 00D 60 I *2,NPI 1

@3670 IFl; RRXLI.99 9ORo RR1.GT*1.01) GO TO 20
3675 6( C ONT I WE

3690 67 FORMAT(,I,' DOT GENERATING CURVE HAS UNIFORM SEGMENTATION')
9520 CONTINUE

IiC COMPTAT OF TRIANGLE FUNCTIONS To

+1



TPJ)-3 I*DELI
IJ ID JI.DEL

951 TPEJ 9d Dh/ ) 2GD(JIKL
90 T( HJ21 0'(J J12 )/DELI79ONIN J41129IDL2 1IDL

U 3* ~ IF(IEDGE*EOO GO TO ?6

TZ (Ne4)-1:iT(wNq4
5S 76 CONTINUE
651 RETURN

98~ FORMAT(l, **ERO IN SOT INPUTS$
Jl;?o STOP
?7 END

4420 SUBROUTINE PLOTS(KY*NoNR)

4450 WRITTEN 2/14174 by Jo Ne PUTNAM DEPT 220 K23877

44?O THIS ROUTINE PRODUCES A LINEAR KY PLOT
4418 N 1 THE NUMBER OF POINTS TO BEUPLOfTED.

S44 NME OF ROSSTO BE USED FOR THE Y-AKIS9
450 NC THE NUMBER OF COLUMNS TO BE USED FOR THE K-AXIS.
45j C NOGTE# NC-i MUST BE DIVISIBLE BY 10 AND LESS THAN 102.

451 IREAL I E()~~jj logNKPSTARPPLUS
49~ DATA BLANKSTA RLUS /IH PIH*PIH+/

40 KOumNC-4 31 C

Soo Q0 A H SODY COORDINATES, + INDICATES TRIANGLE PEAK)
46 WR TEE 04)

46 Y" N Y464 YMAKmY(1



4.650 DO 6 Iw1,N

4608 IF(X(I3.GT.XMAXI X1PAX*E(I1

461 IF(I.:LM YPINwY(!)
4 EL uXMAX -XM!N

IF(YHAX-YM6NoGToDEL) DEL-YMAX-YMIN
YMAXwYMIN.D

481~ DO 5 1 *1,N1t

'70 5 HEAD(1 I.(XMAX-XMIM I*ZINlO*XMqKN
H.6 DYw(YMAX-YMIN1/(NR-I)
'79 IEDGEu1

460 IF(X(1)*EQoX(N) *AND* Y(1)@E.O(N)) lEDGE-0
ZoYMAXGOY

484 DO 8 K1,PNC
485, 8 LNE(K I LANK

ZZ-DY
466 -DYIZ

14 F YtY L Y

4998 I ,EEE0 6 p ??,TON9

C'90 EGQM LINE(K)uSTAR

11WRIT (6#504)

2111

1511508 FORMAT (IJXh --- )

302FORMAT( fX#,$HYM Of MR elm 9X1N H
~ END

6~ READ CAP INPUTS AND COMPUTE CAP ARRAYS.

S8MM NIA CXN NP,6LY I!19(6~t3). TBl(621, 161(621



ON1NON 1/'A "4PRP14C(91),RHOC 2A iDHOIIZA)
5116 R~~ONI IAP I T RI (6) 1 1136),I CR eP(662
3 M ON / AP4/ R (If CI C (823AOM (

312 IM"C o N~ 1 E 0El f3,zgE(I0)
12 P OCN I 0621 TCE 10fl)TPCEf1O)vT9E(10),TPSEI1O)

WRITS 1 41NP,
111 FRM It I 0 M)t RE R NRN19/

lb READIS, 21 XCPYC
62 FORAT IF(C*QFt) RTR

isne.Lv REAO(5,i)1
42 READ(5 2) (RHOC(I), - ,NPR)343 1 * II 0 EAC (#)(ETv-vE

144 WEITS16,4
44 FO N t3714 CAP xC YC ZC ZEv/3
5 ~ D 4 00ICO I s1,NC
9 49 IF(NE*EQ.0) WRI TEI6,51 IPXCoYCPZC(I)

FI HFIN 01.O WRITE(6#5) IXC ,YCPZCII)PZE(13

lo ONT MU
10RNA1114, 4X,4F8.4)

j~ RTE M7 (RHO (PI*NPR)
307 FOR TI N, ps.~
1 6O1 N0R(N 2 NEe'l) 60 TO 980
164 F1 120 Jm,NPP f-1 G f 8

3166 120 IRHOC I * LEsR14OC(-30OT 8
CMP;TION IF $AP SECTOR PARAMETERS.

i5?c 4  00 3 2vNP
a121-

1111 1 +~m) c-xH2 Iyc.Ys8113)1/2o

94 07 CNIIi96 00 6 I 2,NPR
R1411 I2):(RHDC I ).RHOC (123)/2.

ORH~ I~ IRHOCI RHOC (12)ICllCOp AN_1FAP TRIANGLE FUNCTIONS.



25 2 Ji*2*IJ-1).1

4 1

S DE iSORHO (J2)*ORHOC(J3)
Sill~L uoRWo"O(J4 ),DR"C(Ji5
5T ~I J61) D .DL~

4 T pCR(J7J 104D
6TPCR(JS)a-1 9/ L 2

Woe ~TPJI R J 6512.111 T RIJ7:,4oRHOC:J2.DRo~ IEI6 j80T j9)uOR"OC(J5)I?.IDEL2

If 9 04 7 ItLC 4

60 C L'.-)m2 -T T(LC4-11

TT7
5 1 TTCT (21

0 i: CONT NUE
D0ST N EEG HALF TRIANGLE FUNCTIONS*

864 J J21

M fC-11+2

5~ ~ E 91ajDRHCC1JZ)+0QHOC(J31
9'. *1/DELl96 TpC(J71 ).IEL11196 Ic J61 OLD~ (J21I2s1DEL1

* DRHOC (J3)l2.flDELI1111! ZEJp 180: 2D
5ICEDGE IJEJ):E



@5314 TPBEtJ?)a-1. /DEL 2

is TS EJ1 1025

3 C EDGE IS ATZ'L
53P 6 78 1.IDFLZ
53 em1: IDELZ

T8E ).-.25
5314 80 CONETINUE

5 MR? gIE6#981)
098? F H~AT (Ip ** ERROR IN CAP INPUTSI

-- END

SUBROUTINE MREIN

Is READ WIRE COCRDINATES AND COMPUTE WIRE SEGMENT ARRAYS&

51111 COMMON IMIRElI NPM.XM(1011),Y (101)pM(1011v
04 0 1 WM 1300 ,YM (100)ejmj(1

545 ~ M CO /W MRE 21 0M( SJI Tw 61R DY 1 0)DM1)
'5509 FSME 101LvW16 04T(

51MMS NN EIf NJNM 6RAMNL.M1 P 14) RRD104)
8"OM N IJUMC 11 T IIN JW J (10 ,RD) 1

MR N IJUN I T I ,TJ(0 N 0
0MMSN /JUN 41 Uji J(1 V Z' to0mmUN fluN 41 UXJ1 UJiI U~1

0MMs" N I 6/ UxJ )UTJ );U J

E NJ 5)NMNMN
6 1 k 51 M NJ, , 316

5625 3FW 0RT~

1 9 IW I NW.191 OFT11

6 53 FINSAT 8 4RO),lNW

Ic NT~sIVWM IT BE MON TONIC INCREASING.
49I H 5 RQ0 J



256"0REA(S531 (IJJ(lljNJI
9695 READIS, 531 (UYJII),Im1,NJI

Ij61 FORNAT I/,!2EWIRE COOROP4ATES90,IJUNCTION PARAMETERS'I.
S ZX, IW4X:IXW'g X;IYW 6X;WR

2 ~ W tC, IJ,4.' UJXUYj',5X#'UZJI)
THI L LITS W!REIAUNCTIO N POINTSP WHILE CHECKING THE FOLLOWINGs
TH l 3 MEI UST EITHER START OR TERM NATE A WIRE*

j H1YAT ALL JUNCTION POINTS ARE FOUND
I X 62 IWROW(tWI

62 iRttX I u IE'13PI RADOwO'Pe89u

?SC CHECK FIR AN ODD NUM9 E FPOINTS ON WIRE 1W.
179; T(012-112 NE 1) ERWw1

WRITE (6,31 I.E W(I1,YW(I)vlW(I)

C IHEC OpIPWih? !$?U A JUNCTION POINT.
AJ T j~TNJ ~E 0 T 90

C HCK "eAT 11AflIO POINT IJ I1 AT T14E START OR END Of WIRE*
I I *v. ANO. I NE. 121 IERJ.1

TER N If 1100T 4 IN WHICH WIRE LEAVES JUNCTION POINT.
I~i ) TJ(IJ)-

IC COPT 111HNPRAMETERS.

if, Y _ YW
Iji JZW 1)

91 8NT1NUM
ECT FO WRE OR JUNCTION INPUT ERRORS.
F IMAMN .) GO TO 980
IF(1 * *NjtUR. IER#*NE.O) GO TO 990

C OP TA ON SER PARAMETERS.

94DHW( Im ):~I(OXV(12)**2,DYW(T2)**24OW(12)**2I



191 C71,y~ INHUOF WIRE RIANGLE FUNCTIONS TW.i985 11:11BNW11
LW ,( 1-12) /2

DO 41~ Ju1L1

4 +!

5 DEL -DHMEJ2f*DHW(J3)
VEL *DH!1J4l+OHWIJ5)

61 IPWIJ61, .IDELI

11 ICy MUDH1~II0EL2

81 74 gfjI-DHU(J53/2 . VE12
75C O CONTINUI
C NOTE (N W-NW)I2-NW

I C COMPUTATI N U IO HALF TRIANGLE FUNCTIONS TJ.
030 00s1

6 5 IF~T Jjt5)~GT. 03 GO TO 80
6OC JUNC ION RS AT THE END OF a MIRE.

6 J2=INDJW(IJ)-Z

691 J(J ;J2

DE1-DWJ2-HW(J3)
*i TPJ(JO J 10 1DJ

00 ~0 OH(J )+DHM( I/2.IIDELI

IISIC 2NM UCONfJ,NE START OF A WIRE.



DI lipJ
hI~ ~ ~jjjrmNHWIJ5)/2.1D LZ

6 6C COPNEgVNI VECTORS FOR JUNCTION(DISK)o
6~n j

U UK jJ *eJXJ ZJ? INN
if UT Ja i i i RE

FINDUI 6 4  AUNIT VECTORS IN THE PLANE OF THE DISK (UJII UJ2U.lime U FINDIi :8:8
UYJ £ j 8:Ofl IX I 4 .0.01 60 TO91

9 * -uJf!J)UXJIIjl

91 fIT 141IEQ. Ol Go TO 92
FIND ~NTRs CT I WTH Y-Z PLANE.

I N 14J I A W JI H X-Y PLANE.

92 1 (U iliji EG.O.OJ 60 TO 94

C;F:D Fw~n NT RS 1NWITH X-Z PLANE.
SECIO WITH Y-Z PLANE.I: I 0d1r*UJl(IJI*IUJ(J) o2UJ(i*2

t UKYi IS466 Uz 1



6470 RRUSQRT(UXJ2UIJ)**2.UY-J2(IJ.*2UZJZIJ)**2I
J Ili) UYJ ?(IJ IV~

64UY JIUUYJ Z(IJ)IRR

END

gl TE498 INT DAT IES~ ERO INWILEOT
60 ESON OR(

99 MN IIRI 99 OW RA(S112i.19 99 rO NTOI ERROR IN1 JUNCTIONE (10)T115 STOP?

6 10 F - EN .ME

991

9 CDT MITH ID194 W" T 4E T X SYS E NAT EAD
C X,' 0 M D 01 I ~ S E T EN THE Y MATRIXpIAEOMADFNJ')

9NC AND NPWPT AI



2 WRITE 1 6P21 NMODENPPMCNPRNEPNWPNPW#NJ
28518 2 ORMA( IINPUT I,8161BWRT8( 31 NMoov NP #MCI.N Pv1v4NF.NW 1,NPW1, NJ1

6350 STOP
10360 END

60 SUROUTINE ROOT (RBTvR8PvNTs.THPPHI I

HC COMPUTE BOT TRANSFER MATRICES FOR TH4ETA AND PHI POLARIZATION.

~OMPLEX RST(1)vR9P(1)#A6vU' 6f O M O N W A V E / KPREN /OTZ I NPBL ,YB(6 31,X B(83),VSI(2IE31(2I
HP N /BUT3'1 4 (82 v SVC2) 0CV(12)C OMMON 18OT5f T(160)v TP 160)PTZ 1160)

if 6 DINEOISION THI1),PHII1)

11*8 1~56,L;1iNT

i MIa IPK * DR

+ J NM
13T Re 110.

694 TIN"9TRANSFER MATRICES (EQS. 38-4 1.PT0 EE

9 O5 J ONLY T MODE INDEPENDENT PORTION is 10UTDHEE

9 15 NTN
90 1 ** J1

91 END( ! *CPIY1I1*NH)C THETA-----1 ---1111--(,Is--- -----



09112 SUBROUTINE RCAP(RCTPRCPNTTHPHII

914COMPUTE CAP TRANSFER MATRICES FOR THETA AND PHI POLARIZATION*

9il COMPLEX RCr(11,RCP(Z1,A6,U
91HCOMMON /WAVE/ RK9i1a COMMON /B0121 N',BL Y ( 3)vXS(83)#YS1(82)vXB1(SZ)

9119 O IBlOT 3/ D'4(S P3SV (82).c CY2Oa9 0MM N I 6OT I T! 16, lp 6PT T( 160)
92"ME8N ICAPi " N C , YZ (2)

9 O2MMON / NPR,RH (2 lRCI20p HO20)
31 3 1MMON I AP3/ JCR( PTif(36)vTPCR(36? P1(16
C OMMCN / AP41 RC a (82 .C(82)*C P(S a P (82)
1910 MMSN /I DG1 N pfE I I E 10

0926 EOMM N 1EDOZ/ T Ef lO CEl (1 v T8E(1O1,TPBE(l0l
91Z? DIMENSION T4(1) PH I1 6
19 a DATA P I U /3.1415916it(0.,1*)I

9 30 NM ( NP-31IZ
9 LR I NPR-33I2

9 L C NC*NM*LRIi33 L vNE*NM
9134 DO 156 K;1,NT

9 a S IKN T(C *OTOR)
191PH I -5 PHI PC DTRI
39 5PH . IN(PHI(KIODTOR)

9 40 JI-Ki

9 4 7 31C JRwljLR
9 45 J wfl#L C

9 46 CTI J11m.
9 4? R P(J1)w .
9 49 RCPHJ 180.
9 50C CAlCUL-AON O TRANSFER MATRICES.

19 In14tO P-lI1 P
P4&4*1 JP-i 1411P

1I3C0 I IRW 1,4
9 55Rt:20( JR-li. I R

915 1R 44 JR- 1* KR

-i~i *IK*JN*6X*CSHI +YY* SNPHZI .1 *il951 AwlfP)A RH C IRIl**Z- HOC R
111 THETAPOLARlif Rl * 13 ,A*CP1)*SHVIl*NHII963 RCT(J1Iw ll4*CIP)CF[S PI*NH*



9J6 1 Z CJP41I*TCRCtR4)*A6
96CPHI POLARIZ tO.
09168 ~~~CP(j1~uR PJ1 I#A I*( SV(I PI I*CSPHICVPI*NZ1

09169 1T(IP4)*T T I1R4)*A6
09170 RCPCJ2CP J 2)*&!*CSPC(IP1)*CSPI4I-CPC(IP1)*SNPHI)*

9I iTC flIuCS*RCT(JZI
1 1 5 300 CU HT I UE f I F l 8 L W9 EDGE TRAt4 ANIES~LW

9;178

9 02.1iCP(J nI I, N
96 1P4* + I4J

9 p fl2~RIR
911 R CP J21I01:

9 S6 IL~u4*CJ-1 3411PR
9 9YC I RHOC Is R*C1I *SP2I )RI,9 9 Z~uECJC ) T

9 96 AIUC(1Y)BSRHOC *C(11141**2RCCK1 2
9 94C EDE

9 95AI PTJ)4C OSN*A*CPCCIp1*SPHISI+pojlI*Ng

AI;J(Pj)AB*HCSPI1)*2-CIIPC)* 1I)99P EUX P c

19~ A6 REJ P(U112K*(S*(CCSPI*SPI)SPCS)JIStPH
9 L

~f~c oGltV?(IPl)*AinSCZECJC)-ZCCJC))IZo

S RCTC()J2)SRCTtJ2)-SN*AT*TrCKP4,*T.E(IZ, *A6ik156 FNT UITUI



9216 END

9218 SUBRCUTINE RW1RE(PWTRWPPMTTH*PI
09219C

flfECOMPUTE WIRE-JUNCT~qN TRANSFER MATRICES.

9 50 EsPREN / wIRlEll NP ,xw(101),YW(101),ZW(101),

9 OMC /IR2 D4 Q~hDX(O0),DYW(lO),DZW(1001
09280 ~OMMCN IWIRE3/ NW,'INDW(61P RADV(5)
09290 COMMON /WIRE4I LW pTW 196 ,TPW(196)&INDTW(49)
p9300 COMMON IJUNC1/ MJINDJV(1O),RADJ(10)e RADD(l0)
09310 COMN /JUNC2/ TJ 2OITPJ 2 0)PINOTJ0)
0932 F OHMN IJUNC3I XJ(10),YJ(10 ),ZJ10)
09324 OMMON /JUNC51 UxJ1 I 1)#UYJ 1(11 UZJ1(20)

19126 WINCHN IJUNC61 UXJ2(10),UYJ2(10)0UZJ2(10)89 s 4 DIMENSI ON TH(1,HI
C9150 DATA PIU 13:14 5926900010)l
~9 60 DATA DTOR I10 453292

9160 LWJ=LW*NJ
9 91 DO 156 KsliNT
94C R . t';IlAK1*DTORt 1
1 9421 SNmSIN(TH(N)*?TORl944SPICSIPH 1((*0 TOR)I19450 DO 3CC Jw1,Lh

9465 RWPI i IC0I 470 DO lC .4
9475 it uIDTW J 11-1

9489 1 -* (J-jj*Jl

1490 RWT 1)s- Jl+CS*(DXW(!1) *CSPHT*DYW(I I*SNPHII-
899 1 D W( 11*SNl*TW( 4)*AtI
9500 RJ(jI GRiWPIJI) -DXVI I)*SMP4TDYW(I1)*CSPHI)*TW(I4)*A6

9 300 NGT NU
9 5 1 F(NJOEQ0 GOT 156

9525 D4CC J*IPNJ

9 40 Rwp(J )0S:
9545 DO 4C1 Is1,

9910 11:1w IJI*, I-1

9560 A6 ,CEXP(U*BK*ISM*(XW1(I1I*CSPHI+YWIIT1)*SNPHI),ZW1(I1)*CSII
5965 RWT(JI I-RWT(Jl1,(CS*(DXW(fl 1*CSP'4T.DYW(I1I*SNP41 -

-- - =&meow



OZW(11)*SNl*TJ(I?)*Ab
19 9 IR PI 13.;RIP(Jl).(-DXW( 11 )*SNPHI.DYW(11)*CSPHI).TJ( 12 )*A609560 401 CON TINUJ
918 DO 4j2! j (tj-l

~9595 SA:SIN(ALPHA) ?O.5
99600 CA*, OSfALPHAl
196(1 RAe RADJ (JI.RAOO (J))I2
19610 XAXJ(J)4RA*(CAUJ(JIS£.UXJ2(J)I

962 YAmYJ(J)4RA*(CA*UYJ 1 ()+SA*UYJ2()
96 4 ZAaZJ(J),RA*(CA*UZJ 1(J).SA*UZJ2(J))

96 6 OT;CA*(UXJI(J)*CS*CSPHIUYJ£J)*CSS4PNI.UZJ3 JJ*SN)#96 8 1 S *(UXJ2(J)*CS*CSPH1,UYJ2(JI*CS*SNP4I-UZJ2( 3*N)

96 0 a EMP ~U aK*(SN* XA*C~ PHYA*StAPHII+ZA*CS)i
9635 RWTIJ11JuRWT(J1).RP/4o*DT*A69 645 RM loRWPUEJl)RR/ 4 *DP*A6

9 6 ONTINU
3660 RETURN

9690 END

9o~ SUSRCUTINE LPCUR(NMODENPCB,LIENJPCWLCPLEC)
4E6 LIT AND PLOT GOT* WIRE AND JAPCURRENTS.

9 DATA PIP /u 3014159?65fa0.,1.),
19 ITE 13

09f 6 3 FORMAMT 4el SOT CURRENTS)
U 916 KM=2*NNO GE-i

9 ~ 1 uJNP*2
Il~C D HAl,4G1 KM

16 mp(CS(I3,Ius 1,2)
9 2 1 FORMAT(1#29H T-DIRECTE CURRENTS FOR NODEvI3v/,4(2Elz.4#5Xll

9 6

9P 4loo FORN (1#2914 Z-DIREC E CURRENTS FOR MODE,13PIPW(E12*4,5x)

9 46 Ds 3 #4

9 ~ 31 A.18 KI*0. 05



9 756 12aI-LS
9758 DO 3C5 MP.1,KM
9760 M=M+
S9762 1211+I LS
9764 l2zIl+NPI9?66C SUN THE T 4,4 Z DIRECTED CURRENTS ON TRIANGLE FUNCTION I AT ZwZEv
9?68C (EQ. a).
9770 A3uA3+CB Ij )*CEXP(U*M*PJ*ZE)
9772 A4eA4+CS Iz )*(CEXP(U*P!*PI*ZE)-(-11**q)
9774 305 CONTINUE

19??6 TMAG(gloCABSsA3129778 TPHS(Kln&TAN2(A A(lpELAl*8/P
980 ZMAG(K)CABS(A4)2',ELA1*8,P
9;82  ZPHS (I)ATAN2(AIMAZ(A4),REAL(A4) )*1I!O./PI
9784 31C CONTINUE
S9786 WRIT E (6001)
9788 3C1 FORMAT(i i
1979 WRITE(6030Z2) I
C9792C30 2 FORMAT (414 T-fl!RECTED CURRENTS ON TRIANGLE FUNCTIOM,13#/)o979c PLOT MAGNITUDE AND P'4ASE*
19796 CALL PL OTC( TMAGj ,TPHS)
C9?98 WRITE 6 p304) I
132C$ 4 jEtTIEO CURRENTS INt TRIANGLE FUNCTIOtNI3p/)

8998086' 320 0I
088 If(L jEDQj) GO TO 500

898 0D WRITE 16p
09612 4 FORMAT I16H ,WIRE CURRENTS#/)
69814 WRITE(,5) (O pmpWl
59816 5 FORMAT( (2E22*4,!;lLWI9620 IF(NL*EQ*0) GO TO 600

198 8 6 OAR (T( /#20H JUNCTION CURRENTS#/)
9 960 WRITEW56 S (CWt( IT1)
9832 60O0 COTINUt

;11F LC EQ 0) RETURNiit WR T 6pf) CA
09640 WRITE(6;61

9646 WR ITEE6,9)
9648 9 FORMAT (I,11H R-OIRECTED)
9650 1 *LC.l
9652 d.IE6WA,) 1)11,2

90 6 IF L. EQ 0) ETUR19658 WRIE6- T



9860 10 FURMAT(II,14H EDGE CURRENTS1
962 1u1*L 4.t
964 1 +~L L
9166 WNR 1E6,5 (CC(I)P,111912l

91.. ** *IND.....****.*.*****.*.****

0 B

1111SE ~ ~ U WR10E 2/47 BY sLHPAM DEPTTA0,X2LU7

THIS OUINEC ROUESALIER YPLT
F0I IZ PqAGN T,5,M PAEU )

IBM ~WI HE 'NU E 6.50w)RTH YAXS

USDA ES TA
181~ ~ REAL 0I4)Y( ,HA(
11140la I i .0 TMLIiCO)BA iSTRPU
1 410 ATX 9L KSA~ S1HT2*I~

II5 112,1
4,98 X.ME



YUI.Yp

;878 Ea2X'MIN, (XNAX-XMII N)*(lI)IFLnAT(N-1)
1060 IF Y2(I .EYU?) GO' TO 1010 6~ IF(V2(I1I .T,YL2) GO TO 1eel K(X-XMINI/(XMAX-XP!N)*INC-1)105

10830 IF(K.GT.NC) KuNC
1640 LINEIKIUPLUS

6850 10 IFfI I(IIGE .YUI) GO TnL 1_GOBI 9(lAAM A )(C1+o
$s F(K1i T1 G OO TO 9-

0690 LINE19(K).
090 9 CONTINUE

9 WRITE46*504)
09*0 WRITE( 6#300)
9i W~' I~TEf 6#5071 XPIINv(HEAD(I)@1.1,N1
1190504 F R AT ( IXp 14(1H-), 1t4ev 8(51---o), IN4- 1

1 98 50? FORMAT(3X,31 L,5X,11(G1O.2))
990 508 FORMAT (iX, G1Z. 3,Xp I 41A1, 1141,F?91)

108 3002 FORMAT(I TX.14,9XP1HII)

1101 SUROUTINE NEARBfXTESTvYTESTp7TESTmZM)
814 CALCY AHE THI MiTHM ODAL C URRENT COEFFICIENTS FOR THE NEAR FIELD

CPLEX C1 fj(12
1181 SH ( G Z v1G1T (82),GlZ(SZ)vH1T(I2)
2 DM90N /IAVEf S

1100 COPMCN 1INTI ",*RHr2,"ZP
42 EXTERNAL FUNCTPFUNC Z*FUNClTPFUNClZFUNC2T

118a jj!Pj? 3 .1*159265,(0 .,101)
310* KRN p-
11050 NGu( HP3 1/2
;1O2 TA;3?60707
56C COMPUTATION'OF RENFL'NCTION KERNELS G, NO# AND Hi.
so 00 * 1KGRE
60) Ii-zIM
62 y aY 1:IYTEST6* xx.XB (J XTTff45 1.0 j X
66 RHO~x 2a XXX+Y*YY



68 ZP*ZTIST

CALL S I F (UNCT# -LpBLO05#10t43p GT (11 ,*Kt ZEN)

?6LC G (11zl)14 P
110 4fi IMP( FUNCIT,-89L0e.5,1OR3pG1(II)KvER)

01~ G6Z(IIlwZIT41)4*'14

12S CAL SINP(FUNClZ,-DLeSLO.05,1OA3,G1Z( I1).KIER)
1084 GW6lZ(I1 Z(II)/4;/PI

66 CA LLCS NP(FIJNC2't.-7~8L,0.PO5OA3,I11T(11),KIER)
asHI Il )*N3T(I1)14.IP90I 2 CONTINUE

1112C OMPTATON OF M-T4 %COAL CURRENT COEFFICIENTS (EOS. 6? 6 71e

98 1 * I
0O JlaZ*(J-11

14 L1:JL*
6 L2 L1,NM*6
a~ L3:L 11

uic~ L +1u
I34 16aL *4

1116 R .L *4

6 ZMV iC16 KDC 7+JI4

I ZH~hi~o
4 D H~Y~ JZ)-YE16t J214

11170 ZN(L1)sZN(LI+)HfN(J2)*(CY (J)T(JIGT(J4)#



2 1 XX*TP(J7J*G1TfJ'dISK/6Kl
4I mZF(L2)+D1(J2)*XX*TZ(JI*GIT(J4 I

ZNIIP-ZF( 3),01H(J2)*(SV(J2)*T4J7)*GTIJ4)*

02 ~ ~ o ZRLi~( 4 +DHIJZ)*YY*4ZU? )*G1TIJ4)I4C UZ COMPONENT.
90 1 IIR*Hlf(Jd)/SK/SK)

MAGNTI FIELD.I INI uI ONP NEN To J[)SVJ*T(JI*M1T(J4I
IC MK A K+9 H J ) * GlZ I 34)

29C Y COPO 01 !TI~ Ki MKZA(K340141J2)*CV(J2)*T(J)*43 TJ4)
6C UZ C ONN-1J2TJT*YCVJ-

0 1 XX* v(J2 )* p4 T(J4)
CNJTINUEUk ULTIF VBY CONSTANTS.
f1l.fl:U*SK*ETA* ZN(L1j,

Pa-*PI*ETA BKLz '(M2
I" m-*PI*ETAIBKL*ZM(L4)

N~. 5:lTAl9K*ZM(L5l
JP6 Z IM U* K*ETA*ZM( 6

30 C ONT I UE
13 END
Wc9 SUBROUTINE NEARC(XTES TYTESTtZTEjTpZ
*6~CCALULATE THE CAP CUREN COFFICET O THE NEAR FIELD ANALYSIS.
6 CCACE Np WPWRl I EN S F

MR /b0T5/ T(160).TP(16flvTZ (160)
ON 1AP11NI POSH / AP2/ NP 14 21), HOCI(2 I DRHp (211MRNICAP3/ TCR136),TCT(6 )vTPCR 3Ck I T1 6)i~

SNA N /CP4 R (4, 1
70ATA 1Is 13.1419 (P .g I/C8 1 PPII

30 NMmu N P-32
DUO LmiNP-Lft

I;aC IT. 6ONTEfi.EDGE JFFCIENTS ARE NOT INCLUDEIo.



EL EC4 IELD.

MNE to

L #5
4

4K

4 N.~* K4tHC f2

EL KS-YES

4IH C K~ 1 J 7 *

1 XXfK*T pflHCg:2.,

_ __ __ ?_ _

A~-.



14310 ZN(LZIUZN(L2).AJ*TZ(JP7)*ECPCIJPZ)*TC RIJRI*A3.I '320 1 XX/8KZ*(TPCP(JR7) IRCI(JPZITCR(JR?)I RJ 1*'.)
4330C UY CONPONENT.

40 ZMYYISK2*TP 1 J*JR J171*(SU(J P21*T(JP7)*A3*
ZM31 YYMB92 TPI ~ 1J tp )*A .)

36 ZN(L'.1Z(L4)+AJ*TJ 07)*ISPCIJPZ)*TCR(JR7I*A3,
24 7 UZ1 YV/SK2*(TPCR(JR?)/RC 1(JPZI .TCR(JR?)fRJ 1*A.)

11 ZM(L5 ZA:L5 :Apfi*TP(JP? IRHOCI(JR2)*TCT(JRI*A.

'.4.ZQ P*AGNETICNFIELD.
141 '.'.3 CON ONE NT

40 MKw I4+J*Z *PC(JPZ)*TZ(JP73*TCR(JR*A.
49cUZ CORPOWEN

14900 ZM(KS I uZA(KSI-AJ*T(JP?)*TCT(JR?)*
I,8 lZAUYjj1~j!*jiPf*1

Z1 K6 K 1A J*TZJ7 *TCR(JR 7)6
14118 71IC YilCPi(JP2)-XX*SPC(JPZI)*A.

ZNIlt u K*E TA*ZM(LI)
4160 NI U*SK*ITA*ZM(L2)

46 U*T/K*M5
46 30U ETA/SKOZPCL6)
46 3ON

41 RETURN
4 END

4.6 -- - -
146 SUIR UTINE NEARV(XTISTVTEST IE TZN
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